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Frqwudfwlqj0rxw dqg wkh lqwhulqgxvwu| zdjh
vwuxfwxuh= Gr qrupv ri lqwhuqdo htxlw| pdwwhu lq
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Devwudfw
Wklv sdshu frpsduhv wkh zdjh ri d zrunhu shuiruplqj dq dfwlylw| iru dq
rxwvlgh frqwudfwru zlwk wkh zdjh wkdw wkh up frqwudfwlqj iru wklv vhuylfh
zrxog kdyh sdlg zhuh wklv zrunhu rq lwv sd|uroo +l1h1/ zrunlqj lq0krxvh,1 Li
qrupv ri lqwhuqdo htxlw| zhuh d elqglqj frqvwudlqw/ wkh zdjh sdlg e| wkh
rxwvlgh frqwudfwru vkrxog qrw eh h{shfwhg wr eh lghqwlfdo wr wkh lq0krxvh
zdjh1 Rxu uhvxowv/ rewdlqhg xvlqj gdwd iurp wkh X1V1 Fxuuhqw Srsxodwlrq
Vxuyh| dqg wkh Lqsxw0Rxwsxw pdwul{/ duh frqvlvwhqw zlwk wkh ylhz wkdw
qrupv ri lqwhuqdo htxlw| duh elqglqj1
41 Lqwurgxfwlrq
Wklv sdshu surylghv dq hpslulfdo iudphzrun wkdw pd| khos wr dvvhvv wkh uroh ri
qrupv ri lqwhuqdo htxlw| lq zdjh ghwhuplqdwlrq1 Wkh nlqg ri qrupv ri lqwhuqdo
htxlw| zh frqvlghuhg duh=
 Li upv pxvw sd| d kljk zdjh wr vrph jurxsv ri zrunhuv/ ghpdqgv iru sd|
htxlw| zloo udlvh wkh jhqhudo zdjh vfdoh iru rwkhu oderu lq wkh up1
￿L hvshfldoo| zdqw wr wkdqn Vwhyh Qlfnhoo dqg Pdujduhw Vwhyhqv iru wkhlu h{whqvlyh frpphqwv/
glvfxvvlrq dqg vxjjhvwlrqv1 L dovr wkdqn Mxolr Ehuolqvnl/ Vhedvwläq Jdoldql/ Dgulddq Ndozlm/ Phj
Ph|hu/ Ehqw Qlhovhq/ Vwhidq gh Zdfkwhu/ Mdfn Zrqj/ Phlu \dlvk/ Sh|wrq \rxqj dqg vhplqdu
sduwlflsdqwv dw wkh Xqlyhuvlgdg gho FHPD/ Xqlyhuvlgdg Qdflrqdo gh Od Sodwd/ R{irug Xqlyhuvlw|
dqg Fdpeulgjh Xqlyhuvlw| iru xvhixo glvfxvvlrq dqg vxjjhvwlrqv1 Wkh xvxdo glvfodlphuv dsso|1 Li upv duh hduqlqj uhqwv/ ghpdqgv e| zrunhuv iru dq htxlwdeoh vkduh zloo
udlvh wkh jhqhudo zdjh vfdoh1
Wzr slhfhv ri hpslulfdo hylghqfh wkdw pd| vxjjhvw wkh uhohydqfh ri qrupv ri
lqwhuqdo htxlw| duh lpsruwdqw iru wklv sdshu1 Iluvw/ shuvlvwhqw lqwhulqgxvwu| zdjh
glhuhqwldov +h1j1/ Glfnhqv dqg Ndw} +4<;:,, dqg wkh xqliruplw| dfurvv rffxsdwlrqv
ri wkh lqwhulqgxvwu| zdjh vwuxfwxuh +vhh/ Glfnhqv dqg Ndw} +4<;9,, kdyh riwhq ehhq
lqwhusuhwhg dv wkh uhvxow ri frqvwudlqwv lpsrvhg e| qrupv ri lqwhuqdo htxlw|41Z k |
vkrxog rwkhuzlvh kljk zdjh lqgxvwulhv sd| kljk zdjhv wr/ iru h{dpsoh/ mdqlwruv
dqg vhfuhwdulhvB
Vhfrqg/ Deudkdp dqg Wd|oru +4<<9, vwxg|lqj wkh xvh ri rxwvlgh frqwudfwruv
irxqg wkdw kljk zdjh upv duh pruh olnho| wr xvh rxwvlgh frqwudfwruv wr shu0
irup mdqlwruldo vhuylfhv1 Li qrupv ri lqwhuqdo htxlw| duh elqglqj iru vrph upv vr
wkdw wkh| sd| deryh pdunhw zdjhv iru vrph rffxsdwlrqv/ wkhq rxwvlgh frqwudfwruv
pd| suryh d ydolg phfkdqlvp wr flufxpyhqw qrupv ri lqwhuqdo htxlw| iru wkrvh
upv1 Dffruglqj wr Deudkdp dqg Wd|oru +4<<9,= c^wkhlu` qglqjv frqfhuqlqj wkh
uhodwlrqvkls ehwzhhq dq hvwdeolvkphqw*v zdjh ohyho dqg lwv frqwudfwlqj ehkdylru
fruurerudwh rwkhu hylghqfh wkdw lqwhuqdo htxlw| frqvlghudwlrqv frqvwudlq wkh uhod0
wlyh zdjhv sdlg wr hpsor|hhv zlwklq d vlqjoh lqwhuqdo oderu pdunhw* +s1 74:,
Fhuwdlqo|/ wkhvh wzr slhfhv ri hpslulfdo hylghqfh gr qrw surylgh xqglvsxwdeoh
edfnlqj iru wkh k|srwkhvlv wkdw qrupv ri lqwhuqdo htxlw| duh lpsruwdqw lq zdjh
ghwhuplqdwlrq1 Iluvw/ wkh revhuyhg xqliruplw| lq wkh lqgxvwu|2rffxsdwlrqdo zdjh
vwuxfwxuh frxog eh fdxvhg e| frpsohphqwdulwlhv ehwzhhq zrunhuv lq glhuhqw rf0
fxsdwlrqv51 Iru h{dpsoh/ d pdqdjhu zkr zrunv orqj krxuv dqg kdv d gl!fxow
mre zloo qhhg d yhu| frpshwhqw vhfuhwdu| zkr lv dovr suhsduhg wr gr orqj krxuv1
Pruhryhu/ dv wkh r!fh lv exv| iru orqj krxuv/ wklv zloo lpso| wkdw mdqlwruldo vhu0
ylfhv duh uhtxluhg wr dffrpprgdwh vxfk qhhgv dv zhoo1 Wr wkh h{whqw wkdw doo
wkhvh fkdudfwhulvwlfv duh uhzdughg lq wkh pdunhw/ d vwurqj fruuhodwlrq pljkw eh
h{shfwhg lq wkh lqwhulqgxvwu| zdjh vwuxfwxuh dfurvv rffxsdwlrqv1 Vhfrqg/ wkh gdwd
xvhg e| Deudkdp dqg Wd|oru +4<<9, frphv iurp d vhw ri txhvwlrqv dgghg wr wkh
46 pdqxidfwxulqj Lqgxvwu| Zdjh Vxuyh| frqgxfwhg lq 4<;90;:1 Lw lv xqfohdu jlyhq
wkh qdwxuh ri wkh vdpsoh dqg wkh vdpsolqj surfhgxuh zkhwkhu wkhlu uhvxowv fdq eh
h{whqghg wr wkh zkroh hfrqrp|1
Wkh lghd lq wklv sdshu lv wr frpsduh wkh zdjh ri d zrunhu shuiruplqj dq
dfwlylw| +h1j1/ fohdqlqj, iru dq rxwvlgh frqwudfwru +h1j1/ fohdqlqj vhuylfh frpsdq|,
zlwk wkh zdjh wkdw wkh up frqwudfwlqj iru wklv vhuylfh zrxog kdyh sdlg zhuh
wklv zrunhu rq lwv sd|uroo +l1h1/ zrunlqj lq0krxvh,1 Rq dyhudjh/ lqwhuqdo htxlw|
frqvwudlqwv zloo rshudwh glhuhqwo| lq glhuhqw upv1 Wkxv/ li qrupv ri lqwhuqdo
4Dnhuori dqg \hoohq +4<<3, dqg Wkdohu +4<;<,/ iru h{dpsoh/ ghihqg wklv srvlwlrq1
5Phkwd +4<<;, dujxhv lq d txlwh vlplodu zd|1
5htxlw| zhuh d elqglqj frqvwudlqw/ rqh zrxog qrw h{shfw wkh zdjh sdlg e| wkh
rxwvlgh frqwudfwru wr eh lghqwlfdo wr wkh zdjh wkdw wkh frqwudfwlqj up pljkw
kdyh sdlg wr wklv hpsor|hh1
Lq rughu wr lpsohphqw wkh lghd h{suhvvhg deryh/ wklv sdshu frpelqhv wkh dqdo0
|vlv ri wkh lqwhulqgxvwu| zdjh vwuxfwxuh zlwk wkh xvh ri rxwvlgh frqwudfwruv1 Lq0
ihuhqfh rq wkh xvh ri rxwvlgh frqwudfwruv lv edvhg rq wkh fdwhjrul}dwlrq ri upv
lq sduwlfxodu lqgxvwulhv1 Ilupv fdwhjrul}hg lq wkhvh lqgxvwulhv doorz upv lq rwkhu
lqgxvwulhv wr frqwudfw0rxw iru vxssruw vhuylfhv vxfk dv/ iru h{dpsoh/ mdqlwruldo
vhuylfhv/ dffrxqwlqj vhuylfhv/ hqjlqhhulqj vhuylfhv ru gudiwlqj vhuylfhv1
Wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 glvfxvv krz wr jhqhudwh d whvwdeoh
k|srwkhvlv zlwk wkh dydlodeoh gdwd1 Vhfwlrq 6 surylghv d whvw vshflfdwlrq dqg dq
rxwolqh ri krz wr lpsohphqw wkh whvw1 Vhfwlrq 7 lpsohphqwv wkh whvw1 Vhfwlrq 8
surylghv vrph sodxvleoh lqwhusuhwdwlrqv iru wkh uhvxowv rewdlqhg lq wkh whvw1 Vhfwlrq
9 frqfoxghv wkh sdshu1
51 Jhqhudwlqj d whvwdeoh k|srwkhvlv iurp wkh dydlodeoh gdwd
Dv kdv ehhq h{sodlqhg lq wkh lqwurgxfwru| vhfwlrq/ zh zrxog olnh wr frpsduh wkh
zdjh ri d zrunhu shuiruplqj dq dfwlylw| +h1j1/ fohdqlqj, iru dq rxwvlgh frqwudfwru
+h1j1/ fohdqlqj vhuylfh frpsdq|, zlwk wkh zdjh wkdw wkh up frqwudfwlqj iru wklv
vhuylfh zrxog kdyh sdlg zhuh wklv zrunhu rq lwv sd|uroo +l1h1/ zrunlqj lq0krxvh,1
Xqiruwxqdwho|/ gdwd rq ydulrxv vruwv ri pdunhw0phgldwhg zrun duudqjhphqwv wkdw
rujdql}dwlrqv uho| xsrq +h1j1/ whpsrudu| hpsor|phqw/ surgxfwlrq vxefrqwudfw0
lqj/ dqg frqwudfwlqj rxw iru d ydulhw| ri exvlqhvv vxssruw vhuylfhv, lv udwkhu olp0
lwhg1 Dv lq Deudkdp +4<<3,/ lqihuhqfh frqfhuqlqj wkh xvh ri pdunhw0phgldwhg
duudqjhphqwv pljkw uho| rq wkh fdwhjrul}dwlrq ri upv lq sduwlfxodu lqgxvwulhv dv
surylghuv ri pdunhw0phgldwhg vhuylfhv1 Lq sduwlfxodu/ wklv sdshu frqfhqwudwhv rq
wzr lqgxvwulhv wkdw fdq eh fdwhjrul}hg dv surylghuv ri exvlqhvv vxssruw vhuylfhv
^VLF+4<;:, lq sduhqwkhvhv`= +l, Vhuylfhv wr gzhoolqjv dqg rwkhu exloglqjv +:67,
dqg/ +ll, Hqjlqhhulqj/ dufklwhfwxudo/ dqg vxuyh|lqj vhuylfhv +;:4,1
Xvlqj dq lqglylgxdo ohyho gdwd vhw/ vxfk dv wkh X1V1 Fxuuhqw Srsxodwlrq Vxuyh|
+FSV,/ lw lv srvvleoh wr rewdlq wkh zdjhv dqg rwkhu ghprjudsklf fkdudfwhulvwlfv
ri hpsor|hhv wkdw duh cfhqwudo* wr wkh vhuylfhv surylghg e| wkhvh lqgxvwulhv1 Fhq0
wudo hpsor|hhv iru wkh exvlqhvv vxssruw lqgxvwulhv qdphg deryh duh wkrvh hqjdjhg
lq Fohdqlqj ) exloglqj rffxsdwlrqv dqg/ Hqjlqhhuv/ dufklwhfwv ) vxuyh|ruv/ uh0
vshfwlyho|1 Wklv lv wr vd|/ fhqwudo hpsor|hhv duh wkrvh uhihuuhg wr rwkhu upv wr
shuirup wkhlu mre1
Fohduo|/ wkh srwhqwldo zdjh wkdw wkh up frqwudfwlqj iru d vhuylfh zrxog kdyh
sdlg wr dq hpsor|hh lv xqrevhuydeoh1 Krzhyhu/ d jrrg sur{| frxog eh rewdlqhg
iurp wkh zdjhv ri rwkhu zrunhuv shuiruplqj vlplodu dfwlylwlhv lq0krxvh1 Lq jhqhudo/
6mre pdunhw rxwfrphv lqyroyh d fhuwdlq pdwfk ehwzhhq lqglylgxdo dqg mre fkdu0
dfwhulvwlfv61 Lw lv zlgho| dffhswhg wkdw wkh lqwhulqgxvwu| zdjh vwuxfwxuh uh hfwv
fkdudfwhulvwlfv ri dq lqglylgxdo0mre pdwfk wkdw duh xqrevhuyhg e| wkh hfrqrph0
wulfldq exw duh fruuhodwhg zlwk wkh revhuyhg lqgxvwu| d!oldwlrq1 Zkhq d up
frqwudfwv0rxw d fhuwdlq dfwlylw| wkdw lv dq lqsxw iru lwv surgxfwlrq surfhvv/ lw
wudqvplwv wr wkh frqwudfwru prvw ri wkh fkdudfwhulvwlfv ri wkh mre wkdw dhfw krz
wkh zdjh lv ghwhuplqhg +l1h1/ prvw ri wkh fkdudfwhulvwlfv wkdw ghwhuplqh wkh qdwxuh
ri wkh pdwfk,1 Wkhuhiruh/ srwhqwldo zdjhv fdq eh rewdlqhg iurp wkh lqirupdwlrq
rq vwdwlvwlfdoo| vlplodu lqglylgxdov zrunlqj lq lqgxvwulhv zkhuh wkh rxwvlgh frq0
wudfwruv surylgh vhuylfhv1 Lq wklv fdvh/ d vlpsoh whvw iru wkh uhohydqfh ri qrupv ri
lqwhuqdo htxlw| zrxog eh wr frpsduh wkh srwhqwldo zdjh iru dq lqglylgxdo lq lq0
gxvwu| & zlwk wkh dfwxdo frqwudfwlqj0rxw zdjh iru d vwdwlvwlfdoo| vlplodu lqglylgxdo
shuiruplqj d mre dw lqgxvwu| & +l1h1/ dq lqglylgxdo lq wkh sd|uroo ri wkh exvlqhvv
vxssruw lqgxvwu|,1 Dv wkh mre lv shuiruphg lq d glhuhqw cup* wkh glphqvlrq ri
zkdw lv lqwhuqdoo| htxlwdeoh vkrxog qrw eh wudqvplwwhg1 Wkhuhiruh/ li zh frxog qrw
uhmhfw wkdw erwk zdjhv zhuh htxdo wkdw zrxog udlvh grxewv derxw wkh lpsruwdqfh
ri qrupv ri lqwhuqdo htxlw| lq zdjh ghwhuplqdwlrq1
Xqiruwxqdwho|/ wkh lqirupdwlrq dydlodeoh lq lqglylgxdo vxuyh|v grhv qrw doorz
xv wr lghqwli| wkh lqgxvwu| xvlqj wkh frqwudfwlqj0rxw duudqjhphqw +l1h1/ lq zklfk
lqgxvwu| wkh zrunhu dwwdfkhg wr d up surylglqj exvlqhvv vxssruw vhuylfhv lv shu0
iruplqj klv2khu mre,1 Wklv suhfoxghv d vlpsoh frpsdulvrq ri wkh dyhudjh zdjh ri
vwdwlvwlfdoo| vlplodu zrunhuv1 Krzhyhu/ xqghu wkh qxoo wkdw qrupv ri lqwhuqdo ht0
xlw| gr qrw dhfw zdjh ghwhuplqdwlrq/ wkh glvwulexwlrq ri zdjhv iru dq rffxsdwlrq
fhqwudo wr dq lqgxvwu| surylglqj exvlqhvv vxssruw vhuylfhv fdq eh h{shfwhg wr eh
d uh hfwlrq ri wkh srwhqwldo zdjhv iru vxfk rffxsdwlrq lq glhuhqw lqgxvwulhv71L q
6Oderu pdunhw rxwfrphv duh fkdudfwhul}hg e| wkh lqwhudfwlrq ehwzhhq lqglylgxdo dqg mre
fkdudfwhulvwlfv1 D oderu pdunhw wudqvdfwlrq kdv ehhq lqwhusuhwhg dv d wlhg vdoh +h1j1/ Urvhq/
4<;9,1 Rq wkh rqh kdqg/ d zrunhu vlpxowdqhrxvo| vhoov wkh vhuylfh ri khu2klv oderu dqg ex|v
dwwulexwhv ri khu2klv mre1 Wkhvh dwwulexwhv duh {hg iru dq| rqh mre/ exw pd| ydu| iurp mre
wr mre1 Rq wkh rwkhu kdqg/ hpsor|huv vlpxowdqhrxvo| ex| wkh vhuylfhv dqg fkdudfwhulvwlfv ri
zrunhuv dqg vhoo wkh dwwulexwhv ri mrev rhuhg lq wkh pdunhw1 Wkh fkdudfwhulvwlfv ri d sduwlfxodu
zrunhu duh {hg/ exw pd| glhu dprqj zrunhuv1 Wklv wlhg vdoh/ krzhyhu/ lv frqvwudlqhg e| qrupv
dqg lqvwlwxwlrqv/ zkhuh wkhvh qrupv dqg lqvwlwxwlrqv duh d surshuw| ri d vrfldo v|vwhp/ qrw ri dq
dfwru zlwklq lw/ wkdw vshfli| zkdw dfwlrqv duh uhjdughg e| d vhw ri shuvrqv dv surshu ru fruuhfw/
ru zkdw dfwlrqv duh lpsurshu ru lqfruuhfw +Frohpdq/ +4<;9, s1 6:,1 Zkhwkhu wkhvh frqvwudlqwv
duh elqglqj ru qrw ghshqg dovr rq wkh lqglylgxdo dqg mre fkdudfwhulvwlfv wkdw ghwhuplqh wkh
qdwxuh ri d sduwlfxodu wlhg vdoh1
7Hyhq li wkh qxoo k|srwkhvlv wkdw qrupv ri lqwhuqdo htxlw| gr qrw dhfw zdjh ghwhuplqdwlrq
zhuh wuxh/ wkh glvwulexwlrq ri zdjhv lq wkh exvlqhvv vxssruw lqgxvwu| pd| idlo wr eh d uh hfwlrq
ri wkh srwhqwldo zdjhv1 Wkdw zloo eh wkh fdvh/ li wkh xqrevhuyhg lqglylgxdo0mre wudlwv fdswxuhg e|
wkh lqwhulqgxvwu| zdjh vwuxfwxuh kdyh hlwkhu fkdqjh lq wkh surfhvv ri frqwudfwlqj0rxw ru glhu
+zlwklq lqgxvwulhv, ehwzhhq upv wkdw frqwudfw0rxw dqg gr qrw frqwudfw0rxw wkhvh dfwlylwlhv1
Wklv lvvxh lv wuhdwhg dw ohqjwk lq wkh Glvfxvvlrq Vhfwlrq1
7sduwlfxodu/ dq dowhuqdwlyh whvwdeoh k|srwkhvlv lv wkdw/ fhwhulv sdulexv/ wkh dyhudjh
zdjh iru dq rffxsdwlrq fhqwudo wr wkh lqgxvwu| surylglqj exvlqhvv vxssruw vhu0
ylfhv lv htxdo wr d zhljkwhg dyhudjh ri wkh zdjh iru wklv rffxsdwlrq lq doo rwkhu
lqgxvwulhv> zkhuh wkh zhljkwv duh wkh udwlr ri wkh qxpehu ri hpsor|hhv xvhg e|
wkh upv surylglqj wkhvh vhuylfhv lq hdfk lqgxvwu| wr wrwdo hpsor|phqw lq wkdw
vhuylfh lqgxvwu| iru d jlyhq rffxsdwlrq1 Jlyhq wkdw vxfk hpsor|phqw vkduhv duh
qrw dydlodeoh/ rxu lqwhqwlrq lv wr xvh wkh vkduh ri hdfk lqgxvwu| lq wkh rxwvlgh
frqwudfwruv qdo surgxfw1 Djdlq/ d qrq0uhmhfwlrq ri wkh qxoo zrxog udlvh grxewv
derxw wkh lpsruwdqfh ri qrupv ri lqwhuqdo htxlw|1 Wklv lv ehfdxvh wkh xqre0
vhuyhg lqglylgxdo0mre frpsrqhqwv zrxog eh h{shfwhg wr fkdqjh lq wkh surfhvv ri
frqwudfwlqj0rxw/ li wkhvh qrupv zhuh d elqglqj frqvwudlqw iru zdjh ghwhuplqdwlrq1
61 Whvw vshflfdwlrq dqg lpsohphqwdwlrq vwudwhj|
Frqvlghu wkh iroorzlqj zdjh htxdwlrq/
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zkhuh ^￿ lv wkh krxuo| zdjh iru lqglylgxdo  shuiruplqj dq rffxsdwlrq ^/ %^￿ lv d
yhfwru ri revhuydeoh lqglylgxdo dqg mre fkdudfwhulvwlfv/ (^&￿ lv d gxpp| yduldeoh
htxdo wr 4 li wkh lqglylgxdo lv d!oldwhg wr lqgxvwu| & dqg 3 rwkhuzlvh/ wkh gxpp|
iru wkh lqgxvwu| surylghu ri exvlqhvv vxssruw vhuylfhv +ghqrwhg & 'f , iru zklfk
^ lv d fhqwudo rffxsdwlrq lv rplwwhg/ dqg 0^￿ lv dq huuru whup zlwk phdq }hur dqg
yduldqfh j2
^￿1 Ohw xv iru vlpsolflw| rplw iurp qrz rq wkh vxe0lqgh{ ^1
Wkh qxoo k|srwkhvlv wkdw zh zdqw wr whvw lv wkdw
g [
&’￿





zkhuh .E￿ m %￿c( &￿ ' lv wkh phdq krxuo| zdjh iru d zrunhu lq lqgxvwu| &
frqglwlrqdo rq revhuydeoh lqglylgxdo dqg mre fkdudfwhulvwlfv/ dqg Z& lv d vhw ri
qrq0vwrfkdvwlf zhljkwv +l1h1/ wkh vkduh ri hdfk lqgxvwu| rq wkh rxwvlgh frqwudfwru
qdo surgxfw,1 Jlyhq wkh orj olqhdu vshflfdwlrq ri wkh zdjh htxdwlrq/
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Lq oljkw ri zkdw kdv ehhq dvvxphg vr idu/ rqh zd| ri surfhhglqj lq rughu wr whvw
+615,/ lv wr hvwlpdwh prgho +614, e| ruglqdu| ohdvw vtxduhv dqg wkhq/ wr whvw +617,
xvlqj d Zdog whvw iru d qrq0olqhdu uhvwulfwlrq +dv|pswrwlfdoo| glvwulexwhg Fkl0
vtxduh zlwk rqh ghjuhh ri iuhhgrp,81 Jlyhq wkh xvxdo khwhurvfhgdvwlflw| sureohpv
lq wkh hvwlpdwlrq ri zdjh htxdwlrqv/ d yduldqfh0fryduldqfh pdwul{ frqvlvwhqw wr
khwhurvfhgdvwlflw| ri dq xqnqrzq w|sh qhhgv wr eh xvhg lq rughu wr frpsxwh wkh
Zdog vwdwlvwlf1
Dowhuqdwlyho|/ surylghg wkdw wkh dfwxdo lqwhulqgxvwu| zdjh glhuhqwldov duh qrw
yhu| odujh/ +615, fdq eh whvwhg xvlqj d olqhdu uhvwulfwlrq dv iroorzv1 Wkh ehwd
frh!flhqwv iurp +614, uhsuhvhqw glhuhqfhv ehwzhhq lqgxvwu| phdqv1 Irupdoo|/
q& ' .E*?￿ m %￿c( &￿ '  .E*?￿ m %￿c( f￿ ' iru & ' ccg +618,
E| xvlqj +616,/ lw fdq hdvlo| eh vhhq wkdw lw lv dovr wkh fdvh wkdw/
q& '* ?.E￿ m %￿c( &￿ '  *?.E￿ m %￿c( f￿ ' iru & ' ccg +619,
Khqfh/ surylghg wkdw wkh dfwxdo lqwhulqgxvwu| zdjh glhuhqwldov duh qrw yhu|
odujh9/
.E￿ m %￿c( &￿ ' 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fdq eh dssur{lpdwhg e| q&1 Wkhuhiruh/ wkh qxoo k|srwkhvlv +615, fdq eh vwdwhg dv
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Wklv uhvwulfwlrq fdq eh whvwhg xvlqj d Zdog whvw iru d olqhdu uhvwulfwlrq zklfk lv/
dovr/ dv|pswrwlfdoo| glvwulexwhg Fkl0vtxduh zlwk rqh ghjuhh ri iuhhgrp1 Djdlq/
d yduldqfh0fryduldqfh pdwul{ frqvlvwhqw wr khwhurvfhgdvwlflw| ri dq xqnqrzq w|sh
qhhgv wr eh xvhg lq rughu wr frpsxwh wkh Zdog vwdwlvwlf1
Ehiruh prylqj wr wkh hpslulfdo uhvxowv ri wkh sdshu ohw ph uhfdslwxodwh dqg
srlqw rxw krz/ lq sudfwlfh/ d whvw ri wkh k|srwkhvlv +615, fdq eh lpsohphqwhg=
8Lw lv zhoo nqrzq +vhh/ Juhjru| dqg Yhdoo +4<;8, dqg Skloolsv dqg Sdun +4<;;,, wkdw/ lq
vpdoo dqg phglxp vdpsoh vl}hv/ wkh Zdog whvw iru qrq0olqhdu uhvwulfwlrqv lv qrw lqyduldqw wr
uhsdudphwul}dwlrq1 Krzhyhu/ wkh vl}h ri wkh vdpsohv lq wklv sdshu duh odujh hqrxjk +dw ohdvw
:633 revhuydwlrqv, iru wkh deryh sureohp wr eh qhjoljleoh1
9Vhh Kdoyruvhq dqg Sdoptxlvw +4<;3, iru dq lghd ri wkh vl}h dqg gluhfwlrq ri wkh uhvxowlqj
eldv iurp wklv dssur{lpdwlrq1
941 Dq lqgxvwu| wkdw surylghv wkh rssruwxqlw| wr rwkhu upv wr frqwudfw0rxw
exvlqhvv vxssruw vhuylfhv lv fkrvhq +h1j1/ Vhuylfhv wr exloglqjv dqg rwkhu
gzhoolqjv,1
51 Xvlqj dq lqglylgxdo ohyho gdwd vhw/ doo lqglylgxdov lq wkh sd|uroo ri dq| lq0
gxvwu| shuiruplqj dq rffxsdwlrq wkdw lv fhqwudo wr wkh vhuylfhv surylghg e|
wkh exvlqhvv vxssruw lqgxvwu| xqghu vwxg| duh vhohfwhg +h1j1/ doo lqglylgx0
dov shuiruplqj Fohdqlqj dqg exloglqj vhuylfhv rffxsdwlrqv luuhvshfwlyho| ri
wkhlu lqgxvwu| d!oldwlrq,1
61 D vhw ri zhljkwv lv frqvwuxfwhg xvlqj gdwd rq lqwhuphgldwh vdohv wr doo rwkhu
lqgxvwulhv ri wkh vhuylfh surgxfhg e| wkh exvlqhvv vxssruw lqgxvwu|1 Vxfk
lqirupdwlrq fdq eh rewdlqhg iurp wkh Lqsxw0Rxwsxw pdwul{1
71 Iru wkh vdpsoh frqvwuxfwhg lq 5/ d zdjh htxdwlrq lv hvwlpdwhg xvlqj ruglqdu|
ohdvw vtxduhv1 Lq hvwlpdwlqj +614, wkh lqgxvwu| gxpp| iru wkh fruuhvsrqglqj
exvlqhvv vxssruw vhuylfh lqgxvwu| lv rplwwhg1
81 Ilqdoo|/ wkh qxoo k|srwkhvlv/ wkdw diwhu frqwuroolqj iru wkh xvxdo fryduldwhv wkh
dyhudjh zdjh iru dq rffxsdwlrq fhqwudo wr wkh exvlqhvv vxssruw lqgxvwu| lv
d zhljkwhg dyhudjh ri wkh zdjhv lq doo rwkhu lqgxvwulhv/ lv whvwhg xvlqj hlwkhu
d Zdog whvw iru d qrq0olqhdu uhvwulfwlrq +l1h1/ uhvwulfwlrq +617, lv whvwhg, ru d
Zdog whvw iru d olqhdu uhvwulfwlrq +l1h1/ uhvwulfwlrq +61:, lv whvwhg,1
71 Hpslulfdo dqdo|vlv
Lq sxuvxlqj wkh vwudwhj| rxwolqhg lq Vhfwlrq 6 lw lv qhfhvvdu| wr lghqwli| d vhw ri
exvlqhvv vxssruw lqgxvwulhv dqg dq dvvrfldwhg jurxs ri fhqwudo rffxsdwlrqv1 Dv
zdv phqwlrqhg lq Vhfwlrq 5/ wzr exvlqhvv vxssruw lqgxvwu| 2 rffxsdwlrq fhoov duh
vwxglhg khuh=
41 Vhuylfhv wr gzhoolqjv dqg rwkhu exloglqjv ^VGE iurp qrz rq` 2 Fohdqlqj )
exloglqj rffxsdwlrqv +h{fhsw sulydwh krxvhkrogv dqg hohydwru rshudwruv,1
51 Hqjlqhhulqj/ dufklwhfwxudo/ dqg vxuyh|lqj vhuylfhv ^HDV iurp qrz rq` 2 Hq0
jlqhhuv/ dufklwhfwv ) vxuyh|ruv1
Wdeoh 714 surylghv wkh lqgxvwu| dqg rffxsdwlrqdo frglqj ri wkhvh fhoov iru wkh
gdwd vhwv xvhg lq wklv sdshu1
Rqh pxvw ghdo zlwk wzr sudfwlfdo lvvxhv lq whvwlqj wkh qxoo k|srwkhvlv vwdwhg
lq +615,1 Iluvw/ lw lv uhtxluhg wkdw wkh qxpehu ri revhuydwlrqv lq hdfk lqgxvwu|0
rffxsdwlrq fhoo lv qrw cwrr* vpdoo vr wkdw wkh hvwlpdwhv ri wkh q^&v iurp htxdwlrq
:+614, duh suhflvh +l1h1/ wkh vwdqgdug ghyldwlrqv duh qrw wrr odujh,1 D ghwdlohg
dvvhvvphqw ri krz zh ghdow zlwk wklv srwhqwldo vpdoo lqgxvwu|0rffxsdwlrq fhoo
sureohp lv suhvhqwhg lq Vhfwlrq 714/ zklfk dovr surylghv ghvfulswlyh vwdwlvwlfv iru
hduqlqjv dqg lqglylgxdo0mre fkdudfwhulvwlfv lq wkh exvlqhvv vxssruw lqgxvwu| dqg
hovhzkhuh1
Wkh vhfrqg lvvxh lv krz wr ghwhuplqh zklfk zdjh wkh frqwudfwlqj0rxw zrunhu
zrxog kdyh uhfhlyhg zhuh klv2khu zdjh ehlqj sdlg e| wkh ex|hu ri wkh vhuylfh
kh2vkh lv dq lqsxw iru1 Lq rwkhu whupv/ wkh lvvxh lv krz wr pdwfk wkh lqirupdwlrq
rq frpprglw| vdohv zlwk wkh q^&v lq rughu wr surgxfh wkh zhljkwhg dyhudjh zdjh1
Wkh frqvwuxfwlrq ri wkh zhljkwv iru wkh exvlqhvv vxssruw lqgxvwulhv ghvfulehg lq
Wdeoh 714 lv dqdo|}hg lq Vhfwlrq 7151
Vhfwlrq 716 suhvhqwv wkh uhvxowv ri hvwlpdwlqj +614, dqg whvwlqj +615, xvlqj d
vkruw olvw dqg d orqj olvw ri lqgxvwu| gxpplhv1
7141 Dyhudjh lqglylgxdo fkdudfwhulvwlfv lq wkh exvlqhvv vxssruw lqgxvwu|
dqg hovhzkhuh
Wkh lqirupdwlrq rq hduqlqjv dqg lqglylgxdo fkdudfwhulvwlfv xvhg wr hvwlpdwh +614,
lv gudzq iurp wkh X1V1 Fxuuhqw Srsxodwlrq Vxuyh| +FSV,1 Lq rughu wr dgguhvv wkh
lqgxvwu|0rffxsdwlrq fhoo sureohp wklv sdshu srrohg Edvlf Prqwko| ohv iru wkh
Rxwjrlqj urwdwlrq jurxsv: ryhu d shulrg ri wkuhh |hduv= 4<<7/ 4<<9 dqg 4<<;;1
Xqghu wkh uxohv xvhg wr vhohfw lqglylgxdov iru wkh pdlq vdpsoh wkhuh duh pruh
wkdq 773333 revhuydwlrqv1 Wkh uxohv iru vhohfwlrq zhuh pdgh dffruglqj wr wkh
iroorzlqj frqglwlrqv= doo hpsor|hg shuvrqv h{foxglqj idup dqg sulydwh krxvhkrog
hpsor|hhv/ zkr duh vl{whhq |hduv ri djh ru roghu/ zlwk frpsohwh lqirupdwlrq rq
rffxsdwlrq dqg lqgxvwu| d!oldwlrq/ dqg zlwk dq krxuo| zdjh kljkhu wkdq rqh
groodu ru d zhhno| zdjh kljkhu wkdq wzhqw|0yh grooduv1
Iurp wkh pdlq vdpsoh/ wzr vxe0vdpsohv kdyh ehhq frqvwuxfwhg frqwdlqlqj
wkrvh lqglylgxdov hpsor|hg lq wkh iroorzlqj rffxsdwlrqv= Fohdqlqj ) exloglqj
vhuylfh rffxsdwlrqv +h{fhsw sulydwh krxvhkrogv dqg hohydwru rshudwruv, dqg/ Hq0
jlqhhuv/ dufklwhfwv ) vxuyh|ruv1 Krz zhoo fdq wkhvh vxe0vdpsohv frsh zlwk wkh
:Rqo| wkrvh lqglylgxdov lq Rxwjrlqj urwdwlrq jurxsv duh dvnhg derxw hduqlqjv dqg shrsoh
h{lw wkh vdpsoh rqo| rqfh d |hdu1 Khqfh/ rqo| wkrvh rq prqwk 7 ru ; hqwhu wkh vdpsoh1
;Ehfdxvh ri wkh 70;07 vwuxfwxuh ri wkh FSV lw lv qrw srvvleoh wr xvh frqwljxrxv |hduv zlwkrxw
frqvwuxfwlqj d sdqho1 Wkh sdqho kdv qrw ehhq frqvwuxfwhg ehfdxvh ri vhyhudo uhdvrqv1 Iluvw/
gxh wr fkdqjhv lq wkh FSV vwuxfwxuh lv qrw srvvleoh wr pdwfk prvw ri 4<<724<<824<<9 iru
frqghqwldoo| uhdvrqv1 Vr/ rqo| 4<<924<<:24<<; fdq eh pdwfkhg1 Vhfrqg/ wkhuh duh vhyhuh
sureohpv ri uhsuhvhqwdwlylw| lq pdwfklqj furvv vhfwlrqv iurp wkh Fxuuhqw Srsxodwlrq Vxuyh|
dqg hvshfldoo| lq uhodwlrq wr lqgxvwu| vzlwfkhuv +vhh/ Nhdqh +4<<6, dqg Shudffkl dqg Zhofk
+4<<8,,1 Wklug/ li zh zhuh zloolqj wr surgxfh d {hg hhfw hvwlpdwru lw zrxog eh xqolnho| wkdw
lqgxvwu|0rffxsdwlrq gxpplhv frxog eh lghqwlhg1 Wklv lv gxh wr wkh vpdoo qxpehu ri vzlwfkhuv
shu lqgxvwu|0rffxsdwlrq fhoo wkdw fdq eh h{shfwhg1
;lqgxvwu|0rffxsdwlrq fhoo sureohpB Wr dqdo|}h wklv lvvxh lw lv qhfhvvdu| wr mxps
dkhdg wr wkh hvwlpdwlrq ri wkh lqgxvwu| gxpplhv* frh!flhqwv wr eh suhvhqwhg
odwhu lq Vhfwlrq 7161 Lq hvwlpdwlqj +614, d vkruw olvw ri lqgxvwu| gxpplhv +zlwk
iwhhq hvwlpdwhg frh!flhqwv,/ dqg d orqj olvw ri lqgxvwu| gxpplhv +zlwk iruw|0
yh2wkluw|0wkuhh hvwlpdwhg frh!flhqwv, kdyh ehhq xvhg1 Wkh frpsdulvrq jurxs lq
wkhvh hvwlpdwlrqv lv dozd|v wkh fruuhvsrqglqj exvlqhvv vxssruw lqgxvwu|1 Lw kdv
ehhq rxu lqwhqwlrq wr surgxfh lqgxvwu|0rffxsdwlrq fhoov ri dw ohdvw wkluw| revhu0
ydwlrqv1 Vxfk dq remhfwlyh kdv ehhq dfklhyhg iru doprvw doo lqgxvwu|0rffxsdwlrq
fhoov1 Vwduwlqj zlwk wkh frpsdulvrq jurxsv xvhg lq hvwlpdwlqj wkh lqgxvwu| gxp0
plhv* frh!flhqwv/ wkh exvlqhvv vxssruw vhfwru kdv dozd|v kdg pruh wkdq 4333
revhuydwlrqv1 Iurp d wrwdo ri 5:9 lqgxvwu| gxpplhv* frh!flhqwv hvwlpdwhg iru
wzhoyh zdjh htxdwlrqv/ rqo| wzhqw| frh!flhqwv kdyh ehhq hvwlpdwhg zlwk ohvv wkdq
wkluw| revhuydwlrqv shu lqgxvwu|0rffxsdwlrq fhoo<1 Ri wkhvh fdvhv/ wkh qxpehu ri
revhuydwlrqv shu lqgxvwu|0rffxsdwlrq fhoo zdv rq dyhudjh wzhqw|0wkuhh431
Wdeoh 715 suhvhqwv dyhudjh fkdudfwhulvwlfv iru vrph ri wkh yduldeohv wr eh xvhg
lq hvwlpdwlqj +614,1 Wkh uvw wzr froxpqv zlwk gdwd vkrz/ iru hdfk vxe0vdpsoh/
dyhudjh fkdudfwhulvwlfv iru wkh fruuhvsrqglqj exvlqhvv vxssruw lqgxvwu| dqg doo
rwkhu lqgxvwulhv1 Wkh wklug froxpq suhvhqwv d frpsdulvrq ri wkh dyhudjh fkdu0
dfwhulvwlfv ri wkrvh lqglylgxdov lq surihvvlrqdo dqg qrq0surihvvlrqdo vhuylfhv zlwk
uhvshfw wr wkrvh lq doo rwkhu lqgxvwulhv xvlqj wkh pdlq vdpsoh1
Wkh ghshqghqw yduldeoh iru wkh zdjh htxdwlrq lv wkh qdwxudo orj ri krxuo|
zdjh1 Iru wkrvh lqglylgxdov zkhuh wkh vxuyh| grhv qrw surgxfh dq krxuo| zdjh
jxuh/ wkh udwlr ri zhhno| zdjh wr xvxdo zhhno| krxuv kdv ehhq xvhg441K r x u o |
zdjh lv rq dyhudjh orzhu lq wkh fruuhvsrqglqj exvlqhvv vxssruw lqgxvwu| zlwk
uhvshfw wr rwkhu lqgxvwulhv1 Wklv kdsshqv ghvslwh/ urxjko| vshdnlqj/ vlplodu ohyhov
ri hgxfdwlrqdo dfklhyhphqw1
Zrunhuv lq wkh fruuhvsrqglqj exvlqhvv vxssruw lqgxvwu| duh |rxqjhu wkdq wkrvh
zrunlqj lq wkh cRwkhu lqgxvwu|* fdwhjru|1 Wkh glhuhqfh ehwzhhq wkh dyhudjh
lqglylgxdov* djh kdv d udqjh ri pruh wkdq rqh |hdu dqg ohvv wkdq irxu |hduv1 Dovr/
wkh shufhqwdjh ri zrunhuv wkdw duh xqlrq phpehuv ru wkdw duh fryhuhg e| d xqlrq
frqwudfw lv pxfk kljkhu lq wkh exvlqhvv vxssruw lqgxvwu| fdwhjru| wkdq hovhzkhuh1
<Wkh hvwlpdwhv wr eh suhvhqwhg odwhu surylgh wkh qxpehu ri revhuydwlrqv zkhq dq lqgxvwu|0
rffxsdwlrq fhoo kdv ohvv wkdq wkluw| revhuydwlrqv1
43Lq dq| fdvh/ wkhvh lqgxvwu| frh!flhqwv kdyh yhu| vpdoo zhljkwv dwwdfkhg> wkxv/ zh ihow pruh
frpiruwdeoh ohdylqj wkhp wklv zd| udwkhu wkdq phujlqj wkhp zlwk rwkhu lqgxvwulhv cfrqwdpl0
qdwlqj* rwkhu dyhudjhv1
44Wkh FSV dlp wr surylgh lqirupdwlrq rq zhhno| zdjhv iru doo zrunlqj lqglylgxdov1 Wkxv/
wkh| edvhg wkhlu wrs0frglqj surfhgxuh rq zhhno| zdjhv1 Krzhyhu/ d shuvrq wkdw lv sdlg e| wkh
krxu dqg uhfhlyhv pruh wkdq X'V433 wkh krxu lv wrs0frghg dv X'V<<1<<1 Ehfdxvh ri wklv/ doo
hvwlpdwhg krxuo| zdjhv wkdw h{fhhg ru htxdo X'V433 kdv ehhq ohiw dv X'V<<1<<1 Lw vkrxog eh
phqwlrqhg wkdw iru wkh pdlq vdpsoh +776478 revhuydwlrqv, wkhuh duh ohvv wkdq 533 ri wkhvh fdvhv1
<Wkh qdo urz ri Wdeoh 715 suhvhqwv hvwlpdwhv ri zdjh glhuhqwldov ehwzhhq wkh
exvlqhvv vxssruw vhfwru dqg rwkhu lqgxvwulhv1 Wkhvh hvwlpdwhv kdyh ehhq rewdlqhg
iurp ruglqdu| ohdvw vtxduhv hvwlpdwlrq ri zdjh htxdwlrqv olnh +614, exw rqo| xvlqj
dq lqgxvwu| gxpp| iru wkrvh lqglylgxdov d!oldwhg wr wkh fruuhvsrqglqj exvlqhvv
vxssruw lqgxvwu|1 Wkh hvwlpdwhv iroorz wkh sdwwhuq revhuyhg iru wkh dyhudjh krxuo|
zdjhv1 Qrqhwkhohvv/ zdjh glhuhqwldov vhhp rq dyhudjh wr eh suhww| vpdoo +qrw
kljkhu wkdq wkuhh shufhqw lq devroxwh ydoxh,1
Lw lv fohdu/ iurp d frpsdulvrq ri wkh dyhudjhv iru wkh pdlq vdpsoh zlwk wkrvh
iru wkh vxe0vdpsohv/ wkdw wkh sdwwhuqv revhuyhg iru wkh exvlqhvv vxssruw lqgxvwu|
duh glvwlqfwlyh ri wkdw lqgxvwu| udwkhu wkdq d phuh uh hfwlrq iurp zkdw kdsshqv
zlwk surihvvlrqdo dqg qrq0surihvvlrqdo vhuylfhv dv d zkroh1
7151 Zhljkwv
Zhuh lqirupdwlrq rq wkh ghvwlqdwlrq ri wkh zrunhuv dwwdfkhg wr wkh exvlqhvv vxs0
sruw lqgxvwulhv dydlodeoh/ lw zrxog qrw kdyh ehhq qhfhvvdu| wr surgxfh dq| vruw
ri zhljkw1 Lw zrxog kdyh ehhq hqrxjk wr frpsduh wkh zdjh sdlg/ fhwhulv sdulexv/
wr zrunhuv kluhg e| lqgxvwu| & zlwk uhvshfw wr wkh zdjh sdlg e| dq rxwvlgh frq0
wudfwru wr wkrvh lqglylgxdov vhqw wr zrun dw lqgxvwu| &1 Xqiruwxqdwho|/ wklv lv qrw
wkh fdvh1 Frqvwuxfwlqj d vhw ri zhljkwv sdudoohov wkh lpsxwdwlrq ri dq lqgxvwu|/
dqg wkxv ri d srwhqwldo zdjh/ iru hdfk zrunhu dwwdfkhg wr wkh lqgxvwulhv surylglqj
exvlqhvv vxssruw vhuylfhv1 Wklv surfhvv lqyroyhv wzr gl!fxowlhv1 Iluvw/ wr fkrrvh
d vxlwdeoh djjuhjdwlrq iru wkh lqgxvwulhv1 Vhfrqg/ wr ghflgh krz wr lpsxwh zdjhv
wr zrunhuv surylglqj vhuylfhv iru qdo frqvxpswlrq dqg rzq ghpdqg1
Wkh zhljkwv uhtxluhg wr whvw wkh qxoo k|srwkhvlv +615, duh rewdlqhg iurp wkh
4<<8 Lqsxw0Rxwsxw pdwul{ suhsduhg e| wkh R!fh ri Hpsor|phqw Surmhfwlrqv ri
wkh XV Exuhdx ri Oderu Vwdwlvwlfv1 Wkh edfn erqh lq wkh frqvwuxfwlrq ri wkh
zhljkwv lv wkh Xvh pdwul{ ri wkh lqsxw0rxwsxw wdeoh1 Wklv pdwul{ surylghv lqwhu0
phgldwh lqwhulqgxvwu| frpprglw| vdohv iru d 4;8 lqgxvwu| fodvvlfdwlrq1 Wkh vdohv
jxuhv lq wkh Xvh pdwul{ duh frpprglw| udwkhu wkdq lqgxvwu| vdohv1 Wkh glhu0
hqfh ehwzhhq frpprglw| dqg lqgxvwu| vdohv vwhpv iurp wkh idfw wkdw lqgxvwulhv
pd| hqjdjh lq vhfrqgdu| surgxfwlrq dfwlylwlhv ehvlghv surgxflqj wkhlu rzq fkdu0
dfwhulvwlf surgxfw +frpprglw|,1 Wkhuhiruh/ wkh frpprglw| vdoh lq txhvwlrq +h1j1/
d sxufkdvh ri vhuylfhv wr exloglqjv dqg rwkhu gzhoolqjv iurp wkh pdqxidfwxulqj
vhfwru, frxog kdyh ehhq surylghg e| dq lqgxvwu| wkdw kdv qrw ehhq fodvvlhg dv
wkh sulpdu| surylghu ri wkh frpprglw|1 Lw frxog dovr kdyh ehhq lpsruwhg1
Wkh zhljkwv duh phdqw wr uh hfw wkh sduwlflsdwlrq ri hdfk lqgxvwu| rq wkh
rxwvlgh frqwudfwruv qdo rxwsxw1 Wkhuhiruh/ lw lv lpsruwdqw wr nqrz wr zkdw h{0
whqw wkh lqirupdwlrq lq wkh Xvh pdwul{ wuxo| uh hfwv wkh vdohv iurp wkh exvlqhvv
vxssruw lqgxvwu| wr rwkhu lqgxvwulhv1 Wkh uvw wkuhh urzv iurp Wdeoh 716 surylgh
43lqirupdwlrq rq wklv sduwlfxodu lvvxh1 Wkh uvw urz frpsduhv wrwdo frpprglw|
rxwsxw surgxfhg e| doo lqgxvwulhv/ wr wrwdo frpprglw| rxwsxw surgxfhg e| wkh
exvlqhvv vxssruw lqgxvwu|1 Wkh vhfrqg urz frpsduhv lpsruwv ri wkh exvlqhvv vxs0
sruw frpprglw|/ wr wrwdo frpprglw| rxwsxw surgxfhg e| wkh exvlqhvv vxssruw
lqgxvwu|1 Erwk udwlrv lqglfdwh wkdw wkh lqwhuphgldwh vdohv ri wkh Xvh pdwul{ sur0
ylgh dq dffxudwh slfwxuh ri wkh lqwhuphgldwh vdohv ri wkh frpprglw| surgxfhg e|
wkh exvlqhvv vxssruw lqgxvwu|451 Pruhryhu/ wkh wklug urz ri Wdeoh 716 frpsduhv
wkh exvlqhvv vxssruw lqgxvwu| wrwdo frpprglw| rxwsxw zlwk wkh wrwdo exvlqhvv
vxssruw lqgxvwu| rxwsxw1 Lw lv fohdu wkdw wkh upv surylglqj exvlqhvv vxssruw
vhuylfhv duh qrw ghyrwlqj uhvrxufhv wr surgxfh vhfrqgdu| dfwlylwlhv1
Gr lqwhuphgldwh vdohv wr rwkhu lqgxvwulhv frpsurplvh wkh wrwdo ri wkh frpprg0
lw| rxwsxw surgxfhg e| wkh exvlqhvv vxssruw lqgxvwu|B Qr1 Iurp wkh irxuwk urz
ri Wdeoh 716/ lw fdq eh vhhq wkdw wkh vkduh ri lqwhuphgldwh vdohv wr rwkhu lqgxvwulhv
udqjhv ehwzhhq vl{w|0hljkw shufhqw dqg vhyhqw|0irxu shufhqw1 Wkh uhpdlqlqj sduw
fruuhvsrqgv wr qdo ghpdqg frpsrqhqwv dqg rzq lqwhuphgldwh ghpdqg1 Wdeoh
716 suhvhqwv wkh vkduh ri Shuvrqdo frqvxpswlrq h{shqglwxuh/ Surgxfhuv* gxudeoh
htxlsphqw/ Frqvwuxfwlrq h{shqglwxuh/ H{sruwv/ Jryhuqphqw sxufkdvhv/ dqg Rzq
ghpdqg lq wrwdo frpprglw| rxwsxw surgxfhg e| wkh exvlqhvv vxssruw lqgxvwu|1
Wkh uvw wklqj wkdw lv uhtxluhg lq rughu wr surgxfh wkh zhljkwhg dyhudjh lv
wr jhqhudwh d frqfrugdqfh ehwzhhq wkh lqgxvwu| fodvvlfdwlrq ri wkh FSV dqg wkh
rqh lq wkh Xvh pdwul{ ri wkh Lqsxw0rxwsxw wdeoh1 Dowkrxjk whglrxv/ wklv wdvn lv
vwudljkwiruzdug dv erwk fodvvlfdwlrqv surylgh d VLF +4<;:, fruuhodwh wkdw fdq eh
xvhg lq pdwfklqj wkhp1 D pruh lqwhuhvwlqj lvvxh lv wkh ohyho ri djjuhjdwlrq iru wkh
lqgxvwu| yduldeoh1 Wkh wudgh0r lv ehwzhhq xvlqj d orzhu ohyho ri djjuhjdwlrq/ wr
lpsuryh wkh pdsslqj iurp wkh glvwulexwlrq ri srwhqwldo zdjhv wr wkh glvwulexwlrq
ri zdjhv lq wkh exvlqhvv vxssruw lqgxvwu|/ dqg hvwlpdwlqj wkh srwhqwldo zdjhv
pruh suhflvho| e| xvlqj d kljkhu ohyho ri djjuhjdwlrq1 Dv zdv srlqwhg rxw hduolhu/
d vkruw dqg d orqj lqgxvwu| djjuhjdwlrq kdv ehhq fkrvhq1 Wkh vkruw rqh lv/
pruh ru ohvv/ vwdqgdug lq wkh olwhudwxuh1 Wkh orqjhu rqh wulhv wr pd{lpl}h wkh
qxpehu ri fdwhjrulhv zlwkrxw ohdylqj lqgxvwu|0rffxsdwlrq fhoov zlwk ohvv wkdq
wkluw| revhuydwlrqv1 Frpsohwh ghwdlov rq djjuhjdwlrq dqg pdwfklqj ri lqgxvwu|
fodvvlfdwlrqv xvhg wr surgxfh wkh zhljkwv fdq eh irxqg lq Dsshqgl{ D1
Wkh hylghqfh iurp Wdeoh 716 lpsolhv wkdw vrph ri wkh zrunhuv lq wkh exvlqhvv
vxssruw vhfwru duh zrunlqj lq surylglqj vhuylfhv iru qdo ghpdqg dqg rzq lqwhu0
phgldwh ghpdqg1 Wklv zrxog qrw eh d sureohp li wkh clghqwlw|* ri wkhvh zrunhuv
zhuh nqrzq1 Wkh| frxog wkhq eh h{foxghg zkhq frpsxwlqj wkh dyhudjh zdjh lq
wkh exvlqhvv vxssruw lqgxvwu|1 Xqiruwxqdwho|/ wklv lqirupdwlrq lv qrw dydlodeoh lq
45Wkdw zdv qrw wkh fdvh iru wkh exvlqhvv vxssruw vhuylfhv surylghg e| wkh Dgyhuwlvlqj lqgxvwu|/
zkhuh wkh frpprglw| lq txhvwlrq zdv surgxfhg e| pdq| rwkhu lqgxvwulhv1 Hvshfldoo|/ wkrvh
fodvvlhg lq wkh Frppxqlfdwlrqv lqgxvwu|1
44lqglylgxdo ohyho gdwd vhwv1 Wkhuhiruh/ li rqo| wkh lqirupdwlrq iurp lqwhuphgldwh
lqwhulqgxvwu| vdohv zhuh xvhg wr surgxfh wkh zhljkwv zh zrxog eh +lpsolflwo|, lp0
sxwlqj wkh dyhudjh zdjh lq wkh exvlqhvv vxssruw lqgxvwu| wr lqglylgxdov surylglqj
vhuylfhv iru qdo ghpdqg dqg rzq lqwhuphgldwh ghpdqg1 Krzhyhu/ d ehwwhu dowhu0
qdwlyh pd| eh wr dgg qdo ghpdqg frpsrqhqwv dqg rzq lqwhuphgldwh ghpdqg wr
cvlplodu* fdwhjrulhv ri lqwhuphgldwh lqgxvwu| vdohv1 Wkh iroorzlqj sdudjudskv sur0
ylgh d fdvh e| fdvh dqdo|vlv ri krz wklv wdvn fdq eh shuiruphg461 Frpsohwh ghwdlov
ri dq| lpsxwdwlrq ri qdo ghpdqg frpsrqhqwv wr lqgxvwulhv xvhg wr surgxfh wkh
zhljkwv fdq eh irxqg lq Dsshqgl{ D1 Lw vkrxog eh fohdu wkdw wkhvh lpsxwdwlrqv
rqo| pdnh vhqvh xqghu wkh qxoo wkdw lqwhuqdo htxlw| frqvwudlqwv gr qrw dhfw zdjh
ghwhuplqdwlrq1
Wkh qdo ghpdqg wdeoh ri wkh lqsxw0rxwsxw pdwul{ lv wkh qdo ghpdqg ceulgjh*
vkrzlqj ghwdlohg sxufkdvhv iru 46< fdwhjrulhv ri qdo ghpdqg h{shqglwxuhv1 Wklv
ohyho ri djjuhjdwlrq jlyhv xv vrph urrp wr pdwfk lqgxvwu| fkdudfwhulvwlfv zlwk
w|sh ri h{shqglwxuh fkdudfwhulvwlfv1 Wr vwduw zlwk/ Shuvrqdo frqvxpswlrq devruev
vhyhqwhhq shufhqw ri wkh wrwdo frpprglw| rxwsxw iurp VGE1 Qrw vxusulvlqjo|/ lq
d ohvv djjuhjdwhg ghpdqg w|sh fodvvlfdwlrq/ lw fdq eh vhhq wkdw wkhvh vdohv fruuh0
vsrqg wr wkh h{shqglwxuh fdwhjru| Grphvwlf vhuylfhv dqg krxvhkrog rshudwlrq1 Lw
kdv ehhq frqvlghuhg uhdvrqdeoh wr vxp wkhvh qdo vdohv wr wkh lqwhuphgldwh vdohv
ri wkh lqgxvwu| wkdw dgplqlvwhuv dqg uhqwv  dwv/ Uhdo hvwdwh lqgxvwu|1
Surgxfhu*v gxudeoh htxlsphqw devruev wkluwhhq shufhqw ri wkh wrwdo frpprglw|
rxwsxw iurp wkh HDV1 Wkh lghd khuh kdv ehhq wr pdwfk wkh w|sh ri h{shqglwxuh
zlwk wkh lqgxvwu| wkdw surgxfhv vxfk lwhp1 Wkhq/ wkh dyhudjh zdjh ri wkdw lqgxv0
wu| zdv lpsxwhg wr wkrvh zrunhuv lq wkh HDV lqgxvwu| dvvljqhg wr surgxfh wkhvh
qdo ghpdqg vhuylfhv1 Iru h{dpsoh/ Ixuqlwxuh dqg {wxuhv qdo vdohv kdyh ehhq
dgghg wr wkh lqwhuphgldwh vdohv ri Oxpehu dqg zrrg surgxfwv1
Lw lv vwudljkwiruzdug wr lpsxwh zdjhv iru zrunhuv doorfdwhg wr surgxfh vhu0
ylfhv sxufkdvhg e| wkh Jryhuqphqw1 Iru h{dpsoh/ Vwdwh dqg orfdo jryhuqphqw
sxufkdvhv ri hgxfdwlrq kdyh ehhq dvvljqhg wkh dyhudjh zdjh lq wkh hgxfdwlrqdo
vhfwru47 dqg Ihghudo jryhuqphqw qrq0ghihqvh sxufkdvhv/ wkh dyhudjh zdjh iru wkrvh
zrunhuv lq wkh Sxeolf dgplqlvwudwlrq lqgxvwu|1
Ilqdoo|/ wkh vkduh ri rzq ghpdqg lq wrwdo frpprglw| surgxfhg e| wkh exvlqhvv
vxssruw lqgxvwu| lv durxqg rqh shufhqw iru VGE dqg vhyhq shufhqw iru HDV vhu0
ylfhv1 Li wkhvh vdohv uh hfw vxefrqwudfwlqj zlwklq wkh lqgxvwu| wkhuh lv qrw pxfk
rqh fdq gr rwkhu wkdq krsh wkdw wklv vxefrqwudfwlqj lv glvwulexwhg dfurvv lqgxv0
46Qrwklqj kdv ehhq grqh iru wkh h{sruwv fdwhjru| exw doo lq doo lw vhhpv uhodwlyho| xqlpsruwdqw1
47Qrwlfh/ wkdw wkh zdjh htxdwlrqv duh hvwlpdwhg xvlqj d gxpp| iru sulydwh vhfwru hpsor|0
hhv vr wkdw wkh lqgxvwu| gxpp| iru wkh hgxfdwlrq vhfwru lv frpsxwhg kroglqj frqvwdqw wkdw
fkdudfwhulvwlf1 Lq rwkhu zrugv/ wkh srwhqwldo zdjh dqg wkh frqwudfwlqj0rxw zdjh duh wuxo| iru
revhuydwlrqdoo| vlplodu zrunhuv1
45wulhv lq d vlplodu idvklrq wr wkh rwkhu +revhuyhg, qdo dqg lqwhuphgldwh lqgxvwu|
vdohv1 Dowhuqdwlyho|/ rzq vdohv fdq uh hfw d sxufkdvh ri d vwdqgdug surgxfwlrq
lqsxw dv lw lv grhv iru dq| rwkhu lqgxvwu|1 Vr/ lw fdq eh dvvxphg wkdw wkh fkdudf0
whulvwlfv ri wkh mre duh vlplodu wr wkrvh ri rwkhu Surihvvlrqdo ru Exvlqhvv vhuylfhv
upv dqg wkxv/ rzq lqwhuphgldwh vdohv dgghg wr wkh fruuhvsrqglqj lqgxvwu|1
Lq d iwhhq lqgxvwu| fodvvlfdwlrq/ Wdeoh 717 suhvhqwv wkuhh vhwv ri zhljkwv
iru hdfk exvlqhvv vxssruw lqgxvwu|1 Zhljkw 4/ lv wkh vkduh ri hdfk lqgxvwu| lq
wkh lqwhuphgldwh vdohv ri wkh exvlqhvv vxssruw lqgxvwu| lq txhvwlrq1 Lw lqfoxghv
rzq lqwhuphgldwh ghpdqg dgghg wr Surihvvlrqdo vhuylfhv iru HDV dqg wr Exvlqhvv
vhuylfhv iru VGE1 Zhljkw 5/ lv vlplodu wr Zhljkw 4 exw lqfoxghv qdo ghpdqg frp0
srqhqwv1 Ilqdoo|/ Zhljkw 6 lv vlplodu wr Zhljkw 5 exw h{foxghv rzq lqwhuphgldwh
ghpdqg1
Lw lv fohdu iurp Wdeoh 717 wkdw/ iru dq| ri wkh wkuhh zhljkwv/ wkh vkduh ri hdfk
lqgxvwu| lq wkh frqwudfwlqj0rxw rxwsxw lv qrw hyhqo| glvwulexwhg1 Lq sduwlfxodu/
doprvw kdoi ri wkh surgxfwlrq ri VGE lv gluhfwhg wr wkh Uhdo hvwdwh lqgxvwu|1 D
vrphzkdw vlplodu frqfhqwudwlrq ri vdohv/ exw wr wkh Frqvwuxfwlrq lqgxvwu|/ rffxu
iru HDV vhuylfhv1 Wkh idfw wkdw wkh zhljkwv duh vr khdylo| frqfhqwudwhg lq vrph
lqgxvwulhv lv jrrg qhzv lq whupv ri wkh srwhqwldo urexvwqhvv ri wkh whvw wr wkh xvh
ri glhuhqw vhwv ri zhljkwv1
7161 Uhjuhvvlrq dqg whvw uhvxowv
Wdeoh 718 vkrzv wkh uhvxowv ri hvwlpdwlqj +614, xvlqj d vkruw olvw ri lqgxvwu| gxp0
plhv +iwhhq, iru hdfk ri wkh vdpsohv ghvfulehg lq Wdeoh 7151 Wkh rplwwhg lqgxv0
wu| lv wkh fruuhvsrqglqj exvlqhvv vxssruw lqgxvwu| +vhh/ Wdeoh 714,1 Wkh h{whqw
wr zklfk wkh dyhudjh lqgxvwu| zdjh glhuv iurp wkdw lq wkh exvlqhvv vxssruw lq0
gxvwu| ydulhv dffruglqj wr wkh rffxsdwlrq frqvlghuhg1 Lq Fohdqlqj ) exloglqj
vhuylfhv rffxsdwlrqv/ dw d rqh shufhqw ohyho ri vwdwlvwlfdo vljqlfdqfh/ wkluwhhq rxw
ri iwhhq lqgxvwulhv h{klelw dq dyhudjh zdjh glhuhqw wkdq wkdw lq wkh exvlqhvv
vxssruw lqgxvwu|1 Krzhyhu/ Hqjlqhhuv/ dufklwhfwv ) vxuyh|ruv kdyh rqo| wzr lq0
gxvwu| gxpplhv rxw ri iwhhq vwdwlvwlfdoo| glhuhqw iurp }hur dw wkh rqh shufhqw
ohyho1 Qrwlfh wkdw wkh lqgxvwulhv zkhuh wkh lqwhuphgldwh vdohv iurp wkh fruuhvsrqg0
lqj exvlqhvv vxssruw lqgxvwu| duh khdylo| frqfhqwudwhg +vhh Wdeoh 717, h{klelw dq
dyhudjh zdjh glhuhqw iurp wkdw lq wkh exvlqhvv vxssruw lqgxvwu|/ dw ohdvw/ dw d
yh shufhqw ohyho ri vwdwlvwlfdo vljqlfdqfh1 Ilqdoo|/ wkh qxoo k|srwkhvlv wkdw wkh
lqgxvwu| gxpplhv duh qrw mrlqwo| vljqlfdqw lv dozd|v uhmhfwhg1
Wdeoh 719 dqg 71: suhvhqw wkh uhvxowv ri whvwlqj wkh olqhdu uhvwulfwlrq +61:, dqg
wkh qrqolqhdu uhvwulfwlrq +617,/ uhvshfwlyho|1 Zh zloo frqfhqwudwh/ krzhyhu/ rqo| rq
wkh uhvxowv iru wkh qrq0olqhdu whvw jlyhq wkdw/ dv lv fohdu iurp Wdeoh 718/ wkh ehwdv
duh qrw vpdoo +l1h1/ wkh eldv wkh| pd| surgxfh rq wkh whvw frxog eh qrqqhjoljleoh
46 vhh/ Kdoyruvhq dqg Sdoptxlvw +4<;3,,1 Dw d rqh shufhqw ohyho ri vwdwlvwlfdo
vljqlfdqfh/ wkh qxoo k|srwkhvlv wkdw diwhu frqwuroolqj iru wkh xvxdo fryduldwhv
wkh dyhudjh zdjh iru dq rffxsdwlrq fhqwudo wr wkh exvlqhvv vxssruw lqgxvwu| lv
d zhljkwhg dyhudjh ri wkh zdjhv lq doo rwkhu lqgxvwulhv lv uhmhfwhg iru dq| ri wkh
rffxsdwlrqv dqg zhljkwv frqvlghuhg1
Wkh urexvwqhvv ri wkhvh uhvxowv kdv ehhq fkhfnhg lq wkuhh glhuhqw zd|v1 Iluvw/
wkh vshflfdwlrq iurp Wdeoh 718 kdv ehhq uhshdwhg exw wklv wlph h{foxglqj xqlrq
phpehuv dqg xqlrq fryhuhg zrunhuv1 Wklv fdq pdnh d glhuhqfh li wkh hhfw ri
xqlrqv rq zdjhv glhuv dfurvv lqgxvwulhv +l1h1/ wkhuh duh lqwhudfwlrq whupv,1 Vhfrqg/
d orzhu ohyho ri djjuhjdwlrq kdv ehhq fkrvhq iru wkh lqgxvwu| yduldeoh +iruw|0yh
dqg wkluw|0wkuhh gxpplhv,1 Dowkrxjk grlqj wklv uhgxfhv wkh dyhudjh qxpehu ri
revhuydwlrqv shu lqgxvwu|0rffxsdwlrq fhoo/ dqg wkxv wkh dffxudf| ri hvwlpdwlrq/ lw
pljkw surylgh d ehwwhu pdsslqj iurp wkh lqwhulqgxvwu| zdjh glvwulexwlrq wr wkh
zdjh glvwulexwlrq lq wkh exvlqhvv vxssruw lqgxvwu|1
Wkh uhjuhvvlrq uhvxowv ri wkhvh wzr h{huflvhv duh suhvhqwhg lq Wdeoh 71; dqg
Wdeoh 71</ uhvshfwlyho|1 Wdeoh 719 dqg 71: suhvhqw wkh uhvxowv ri whvwlqj wkh olq0
hdu uhvwulfwlrq +61:, dqg wkh qrqolqhdu uhvwulfwlrq +617,/ uhvshfwlyho|1 Doo lq doo
wkh uhvxowv iurp whvwlqj wkh qrq0olqhdu uhvwulfwlrq uhpdlq txdolwdwlyho| vlplodu1
Krzhyhu/ xvlqj wkh orqj olvw ri lqgxvwu| gxpplhv iru Hqjlqhhuv/ dufklwhfwv ) vxu0
yh|ruv/ wkh qxoo k|srwkhvlv fdq rqo| eh uhmhfwhg dw d yh shufhqw ohyho ri vwdwlvwlfdo
vljqlfdqfh481
Ilqdoo|/ wkh urexvwqhvv ri wkh uhvxowv kdv ehhq fkhfnhg e| dgmxvwlqj wkh hduq0
lqjv jxuhv wr uh hfw lqgxvwu| yduldwlrq lq wrwdo frpshqvdwlrq1 Wkh hduqlqjv gdwd
iurp wkh FSV lqfoxghv zdjhv/ vdodulhv/ frpplvvlrqv/ wlsv/ slhfh0udwh sd|phqwv/
dqg fdvk erqxvhv1 Krzhyhu/ lw h{foxghv hpsor|hu frqwulexwlrqv iru vrfldo lqvxu0
dqfh/ wr sulydwh dqg zhoiduh ixqgv/ hwf1 Wkh dgmxvwphqw wkdw kdv ehhq sursrvhg
lq wkh olwhudwxuh +h1j1/ Nuxhjhu dqg Vxpphuv +4<;;, dqg Nhdqh +4<<6,, uholhv rq
lqirupdwlrq iurp wkh Qdwlrqdo Lqfrph dqg Surgxfw Dffrxqwv +QLSD, rq hduqlqjv
dqg wrwdo frpshqvdwlrq e| lqgxvwu|1 Wkh udwlr ri wrwdo oderu frvwv wr zdjhv lq wkh
fruuhvsrqglqj lqgxvwu| lv pxowlsolhg wr wkh FSV krxuo| hduqlqjv gdwd lq rughu wr
dffrxqw iru lqgxvwu| yduldwlrq lq wrwdo frpshqvdwlrq491 Doo ri wkh uhvxowv lq wdeohv
719 dqg 71: kdyh ehhq frpsxwhg djdlq xvlqj wkhvh dgmxvwhg hduqlqjv gdwd4:1L qd o o
fdvhv wkh ydoxh iru wkh Zdog vwdwlvwlf lqfuhdvhv frqvlghudeo| dqg wkh qxoo lv qrz
uhmhfwhg dw d rqh shufhqw ohyho ri vwdwlvwlfdo vljqlfdqfh iru doo rffxsdwlrqv dqg
fdvhv1
48Qrwlfh wkdw xvlqj pruh lqgxvwu| gxpplhv kdv rqo| fkdqjhg pdujlqdoo| rxu delolw| wr h{sodlq
zdjh yduldwlrq1
49Wkh lqgxvwu| euhdngrzq ri wkh wdeohv lq wkh QLSD frpsurplvh pruh wkdq iruw| lqgxvwulhv1
Lw vkrxog eh qrwhg/ krzhyhu/ wkdw wkh lqirupdwlrq lv iru doo rffxsdwlrqv lq wkh lqgxvwu| udwkhu
wkdq rqo| iru wkh jurxs frqvlghuhg khuh1
4:Wklv wdeoh lv dydlodeoh iurp wkh dxwkru xsrq uhtxhvw1
4781 Glvfxvvlrq
D uhmhfwlrq ri wkh qxoo k|srwkhvlv dqdo|}hg deryh pd| lpso| wkdw wkh xqrevhuyhg
lqglylgxdo0mre wudlwv fdswxuhg e| wkh lqwhulqgxvwu| zdjh vwuxfwxuh pd| kdyh hlwkhu
fkdqjhg lq wkh surfhvv ri frqwudfwlqj0rxw ru glhu +zlwklq lqgxvwulhv, ehwzhhq
upv wkdw frqwudfw0rxw dqg gr qrw frqwudfw0rxw wkhvh dfwlylwlhv4;1 Wklv frxog
reylrxvo| eh dwwulexwhg wr wkh idfw wkdw lqwhuqdo htxlw| frqvwudlqwv zloo rshudwh
glhuhqwo| lq glhuhqw upv1 Krzhyhu/ rqh vkrxog qrw uxq lqwr wkdw frqfoxvlrq
zlwkrxw zhljklqj xs rwkhu uhdvrqv zk| wkh dyhudjh xqrevhuyhg lqglylgxdo0mre
wudlw lq wkh exvlqhvv vxssruw lqgxvwu| pljkw glhu iurp wkh rqh k|srwkhvl}hg e|
+615,1
Iluvw/ lq erwk frpshwlwlyh ru +frqwudfw0wkhru| prwlydwhg, h!flhqf| zdjh prg0
hov ri zdjh ghwhuplqdwlrq/ fkdqjhv lq xqrevhuyhg lqglylgxdo0mre frpsrqhqwv fdq
rffxu wkurxjk wkh surfhvv ri frqwudfwlqj0rxw1 D sduhqw up zloo sxufkdvh vhuylfhv
iurp dq rxwvlgh frqwudfwru li e| vr grlqj lw uhgxfhv wkh xqlw frvw ri surgxflqj d
jlyhq jrrg1 Wkh rxwvlgh frqwudfwru frxog surgxfh wkh uhtxluhg slhfh ri dfwlylw| dw
d orzhu xqlw frvw wkdq wkh sduhqw up/ li lw fdq rewdlq dq h!flhqf| xqlw ri oderu
dw d uhodwlyho| orzhu sulfh1 Lq vxfk fdvhv/ lw fdq eh vdlg wkdw zdjhv ghwhuplqh
wkh ghflvlrq ri wkh up wr xvh dq rxwvlgh frqwudfwru1 Wklv pd| kdsshq zkhq wkh
rxwvlgh frqwudfwru srvvhvvhv d vxshulru whfkqlfdo fdsdelolw| lq pdqdjlqj kxpdq
uhvrxufhv1
Hfrqrplhv ri vfdoh lq uhfuxlwlqj/ uhwdlqlqj dqg prwlydwlqj zrunhuv fdq dhfw
wkh zdjh sdlg iru dq h!flhqf| xqlw ri oderu lq pdq| zd|v1 Lq h!flhqf| zdjh vhw0
wlqjv/ iru h{dpsoh/ d frqwudfwru wkdw fdq h{sorlw hfrqrplhv ri vfdoh lq prqlwrulqj
zrunhu fkdudfwhulvwlfv fdq uhgxfh wkh vl}h ri wkh uhqw wkdw wkh up lv uhtxluhg wr
jlyh xs wr dfklhyh dq| jlyhq ohyho ri hruw2txdolw|4<1
Lq frpshwlwlyh oderu pdunhw prghov rqh zrxog h{shfw wkdw zdjhv zrxog qrw
lq xhqfh wkh ghflvlrq ri d up wr sxufkdvh vhuylfhv iurp dq rxwvlgh frqwudfwru1
Wklv lv ehfdxvh wkh odz ri rqh sulfh vkrxog dovr suhydlo iru oderu lqsxwv1 Qr grxew
wklv lv wuxh zkhq wkhuh duh qr dv|pphwulhv ri lqirupdwlrq ru zrunhuv duh ulvn
qhxwudo1
Krzhyhu/ zkhq wkhuh lv dv|pphwulf lqirupdwlrq dqg zrunhuv duh ulvn dyhuvh
wkh dqvzhu lv qrw vr vwudljkwiruzdug1 Zlwk d shuihfw prqlwrulqj whfkqrorj| +do0
wkrxjk prqlwrulqj frxog rffxu udqgrpo|/ dv lq wkh Vkdslur dqg Vwljolw} +4<;7,
prgho, zdjhv vwloo vkrxog qrw pdwwhu531 Li zrunhuv duh ulvn dyhuvh/ hyhq lq shuihfwo|
4;Dowhuqdwlyho| wkh zhljkwlqj v|vwhp pd| eh  dzhg ru wkh zdjh htxdwlrq plvvshflhg1
4<Dv lw lv zhoo nqrzq +vhh/ iru h{dpsoh/ Kdphuphvk +4<<6,,/ upv lqfxu lpsruwdqw {hg frvwv
lq klulqj dqg wudlqlqj zrunhuv +l1h1/ wxuqryhu frvwv, vr lq h!flhqf| zdjh vhwwlqjv xqrevhuyhg
lqglylgxdo0mre wudlwv pd| fkdqjh ehfdxvh ri hfrqrplhv ri vfdoh lq uhfuxlwlqj/ iru h{dpsoh1
53Zkhq wkh prqlwrulqj whfkqrorj| lqyroyhv qr udqgrpqhvv wkh hpsor|hu +sulqflsdo, fdq do0
zd|v rhu d iruflqj frqwudfw wr wkh hpsor|hh +djhqw, wkdw zloo lpso| wkdw wkhuh lv qr orvv iurp
48frpshwlwlyh oderu pdunhwv/ d frqwudfwru wkdw srvvhvvhv d uhodwlyho| pruh dffxudwh
prqlwrulqj whfkqrorj| fdq rewdlq d jlyhq h!flhqf| xqlw ri oderu dw d orzhu zdjh1
Wkh uhdvrq iru wklv lv wkdw jlyhq wkdw wkh prqlwrulqj whfkqrorj| lv lpshuihfw/ wr
lqgxfh dq| hruw2txdolw| ohyho wkh up qhhgv wr pdnh wkh zrunhu wr ehdu vrph
ulvn1 Khqfh/ d frpshqvdwlqj glhuhqwldo zloo eh qhhghg wr rvhw wkh hhfw ri vxfk
d glvdphqlw|1 Xvlqj d pruh dffxudwh prqlwrulqj whfkqrorj| d up fdq lqgxfh
dq| ohyho ri hruw2txdolw| dw orzhu ulvn ohyhov/ glplqlvklqj lq wklv zd| wkh uhtxluhg
frpshqvdwlqj glhuhqwldo iru ulvn ehdulqj1
Lw lv zruwk qrwlflqj wkdw d up wkdw hqmr|v d whfkqlfdo vxshulrulw| lq pdqdjlqj
kxpdq uhvrxufhv pd| qg lw surwdeoh wr ghpdqg d kljkhu qxpehu ri h!flhqf|
xqlwv ri oderu1 Khqfh/ dowkrxjk dq h!flhqf| xqlw ri oderu lv uhodwlyho| fkhdshu/
wkh revhuyhg krxuo| zdjh grhv qrw qhhg wr eh orzhu iru d zrunhu lq vxfk up1
Ilqdoo|/ lw lv lpsruwdqw wr gudz rxu dwwhqwlrq wr wkh hhfwv ri glhuhqw vrxufhv
ri lqwudlqgxvwu| yduldwlrq lq wkh xvh ri exvlqhvv vxssruw vhuylfhv1 Zkhq wkh vrxufh
ri yduldwlrq lv uhodwhg wr d yduldeoh wkdw lv revhuydeoh iru wkh hfrqrphwulfldq/ wkh
zdjhv ri lqglylgxdov lq wkh sd|uroo ri lqgxvwu| & frxog eh xvhg txlwh vdiho| dv srwhq0
wldo zdjhv iru frqwudfwlqj0rxw zrunhuv lq lqgxvwu| &1 Vxfk lv wkh fdvh/ iru h{dpsoh/
li wkh frqwudfwlqj0rxw ri exvlqhvv vxssruw vhuylfhv lv uhodwhg wr jhrjudsklfdo orfd0
wlrq541 Reylrxvo|/ li wkh vrxufh ri lqwudlqgxvwu| yduldwlrq lv xqrevhuydeoh iru wkh
hfrqrphwulfldq +dqg fruuhodwhg zlwk zdjh, wkhq/ wkh xqrevhuyhg lqglylgxdo0mre
frpsrqhqw iru upv wkdw xvh dqg gr qrw xvh rxwvlgh frqwudfwruv zloo eh glhuhqw
hyhq zlwklq wkh vdph lqgxvwu|551
91 Frqfoxvlrq
Wklv sdshu kdv whvwhg wkh qxoo k|srwkhvlv wkdw/ fhwhulv sdulexv/ wkh dyhudjh zdjh
iru dq rffxsdwlrq fhqwudo wr wkh exvlqhvv vxssruw lqgxvwu| lv htxdo wr d zhljkwhg
dyhudjh ri wkh zdjhv iru wklv rffxsdwlrq lq doo rwkhu lqgxvwulhv1 Lw kdv ehhq
dujxhg wkdw d qrq0uhmhfwlrq ri wkh qxoo zloo fdvw grxewv derxw wkh lpsruwdqfh ri
qrupv ri lqwhuqdo htxlw| lq zdjh ghwhuplqdwlrq1 Wkh uhvxowv lq wklv sdshu duh
frqvlvwhqw zlwk wkh ylhz wkdw qrupv ri lqwhuqdo htxlw| duh elqglqj frqvwudlqwv
iru zdjh ghwhuplqdwlrq1 Lw lv dovr wuxh wkdw/ dv kdv ehhq srlqwhg rxw lq wkh
Glvfxvvlrq vhfwlrq dqg frqvlghulqj wkh pdq| olplwdwlrqv lpsrvhg e| wkh dydlodeoh
wkh dv|pphwu| ri lqirupdwlrq +vhh/ Kduulv dqg Udyly +4<:<,,1
54Deudkdp dqg Wd|oru +4<<9,/ surylgh hylghqfh wkdw wkh xvh ri vhuylfhv iurp rxwvlgh frqwudf0
wruv iru wkh vruw ri dfwlylwlhv frqvlghuhg khuh +h1j1/ Mdqlwruldo vhuylfhv dqg Gudiwlqj vhuylfhv, duh
vwurqjo| uhodwhg wr wkh phwursrolwdq ru qrq0phwursrolwdq orfdwlrq ri wkh frqwudfwlqj hvwdeolvk0
phqw1
55Lq uhodwlrq wr wklv/ lw zloo eh lpsruwdqw wr frqwuro iru wkh vl}h ri wkh up dv hfrqrplhv
ri vfdoh pljkw eh rqh ri wkh idfwruv wkdw h{sodlq lqwudlqgxvwu| yduldwlrq lq wkh xvh ri rxwvlgh
frqwudfwruv1 Xqiruwxqdwho|/ vxfk yduldeoh lv qrw dydlodeoh lq wkh FSV Edvlf Prqwko| vxuyh|1
49gdwd/ wkh| duh frqvlvwhqw zlwk rwkhu k|srwkhvhv1 Krzhyhu/ wkhvh uhvxowv vhhphg
kdughu wr h{sodlq lq frpshwlwlyh dqg +frqwudfw0wkhru| prwlydwhg, h!flhqf| zdjh
iudphzrunv jlyhq wkdw prvw ri wkh wudlwv wkdw fkdudfwhul}h d fhuwdlq wdvn fdq eh
h{shfwhg wr eh wudqvihuuhg wr wkh frqwudfwru lq wkh surfhvv ri frqwudfwlqj0rxw1
:1 Dsshqgl{ D
Wdeoh :14/ :15/ dqg Wdeoh 714 kdyh ehhq suhsduhg wr surylgh doo wkh ghwdlov uhtxluhg
wr uhsurgxfh wkh glhuhqw lqgxvwu| djjuhjdwlrqv xvhg lq wkh sdshu1 Ixuwkhu lqiru0
pdwlrq iru wkh Lqsxw0Rxwsxw pdwul{ dqg wkh FSV gdwd fdq eh rewdlqhg iurp wkh
Exuhdx ri Oderu Vwdwlvwlfv zhe vlwh kwws=22vwdwv1eov1jry1
Wkh uvw froxpq ri :14 dqg :15 vkrzv wkh Lqgxvwu| fhqvxv frglqj +wkh lqgxvwu|
frglqj v|vwhp xvhg e| wkh FSV, iru wkh lqgxvwu| gxpplhv xvhg lq surgxflqj
Wdeohv 718/ 71; dqg 71<1 Wkh vhfrqg dqg wklug froxpqv surylgh wkh qhfhvvdu|
lqirupdwlrq wr surgxfh wkh vkruw vhw ri zhljkwv +Wdeoh 717, dqg wkh orqj vhw ri
zhljkwv +dydlodeoh xsrq uhtxhvw,1 Wkh fodvvlfdwlrq iru lqgxvwu| dqg ghpdqg w|sh
lq wkhvh wzr froxpqv lv wkh rqh surylghg e| wkh Lqsxw0Rxwsxw pdwul{1
Qrwlfh/ uvw/ wkdw doo wkh vdohv gdwd xvhg lq frqvwuxfwlqj wkh zhljkwv lv lq fxu0
uhqw 4<<8 X1V1 grooduv1 Zhljkw 4 lv wkh vkduh iru hdfk lqgxvwu| ri lqwhuphgldwh
frpprglw| vdohv iurp wkh exvlqhvv vxssruw frpprglw|1 Lw lv wkh uhvxow ri glylglqj
wkh vdohv wr hdfk lqgxvwu| wr wrwdo frpprglw| vdohv/ zkhuh lqgxvwulhv duh djjuh0
jdwhg dv vkrzq lq wkh vhfrqg froxpq ri Wdeoh :15 dqg Wdeoh :141 Wkh gdwd rq
lqwhuphgldwh vdohv lv gudzq iurp wkh Xvh pdwul{1 Zhljkw 4 lqfoxghv rzq lqwhuph0
gldwh vdohv1 Iru wkh vkruw vhw ri zhljkwv/ rzq lqwhuphgldwh vdohv kdyh ehhq dgghg
wr Surihvvlrqdo vhuylfhv iru HDV vhuylfhv dqg wr Exvlqhvv vhuylfhv iru VGE1 Iru wkh
orqj vhw ri zhljkwv/ rzq vdohv kdyh ehhq dgghg wr Uhvhdufk dqg whvwlqj vhuylfhv
iru HDV vhuylfhv dqg wr Plvfhoodqhrxv exvlqhvv vhuylfhv iru VGE1
Ilqdo ghpdqg vdohv kdyh ehhq dgghg wr lqwhuphgldwh lqgxvwu| vdohv lq dffru0
gdqfh zlwk wkh wklug froxpq ri Wdeoh :15 dqg Wdeoh :141 Wkh gdwd rq qdo ghpdqg
lv gudzq iurp wkh Ilqdo Ghpdqg pdwul{1 Wkh vkduhv frqvwuxfwhg zlwk wkhvh gdwd
frqvwlwxwh zkdw kdv ehhq fdoohg Zhljkw 51 Dv zdv h{sodlqhg lq Vhfwlrq 715 Zhljkw
6 h{foxghv rzq ghpdqg1
;1 Uhihuhqfhv
Deudkdp/ N1/ 4<<3/ Uhvwuxfwxulqj wkh hpsor|phqw uhodwlrqvkls= Wkh jurzwk
ri pdunhw0phgldwhg zrun duudqjhphqwv/ ;8044</ lq= PfNhuvlh/ U1/ Qhz ghyhors0
phqwv lq wkh oderu pdunhw= Wrzdug d qhz lqvwlwxwlrqdo sdudgljp +PLW Suhvv=
Fdpeulgjh,1
4:Deudkdp/ N1 dqg V1 Wd|oru/ 4<<9/ Ilupv* xvh ri rxwvlgh frqwudfwruv= Wkhru|
dqg hylghqfh/ Mrxuqdo ri Oderu Hfrqrplfv 47/ 6<707571
Dnhuori/ J1 dqg \1 \hoohq/ 4<<3/ Wkh idlu zdjh0hruw k|srwkhvlv dqg xqhp0
sor|phqw/ Txduwhuo| Mrxuqdo ri Hfrqrplfv 438/ 5880;71
Frohpdq/ M1/ 4<;9/ Wkh hphujhqfh ri qrupv/ lq= Khfkwhu/ P1/ N10G1 Rss dqg
U1 Zlssohu/ Vrfldo lqvwlwxwlrqv +Zdowhu gh Jux|whu= Qhz \run,1
Glfnhqv/ Z1 dqg O1 Ndw}/ 4<;9/ Lqgxvwu| zdjh sdwwhuqv dqg wkhrulhv ri zdjh
ghwhuplqdwlrq/ Plphr/ Xqlyhuvlw| ri Fdoliruqld Ehunhoh|1
Glfnhqv/ Z1 dqg O1 Ndw}/ 4<;:/ Lqwhu0Lqgxvwu| zdjh glhuhqfhv dqg lqgxvwu|
fkdudfwhulvwlfv/ lq= Odqj/ N1 dqg M1 Ohrqdug/ Xqhpsor|phqw ) wkh vwuxfwxuh ri
oderu pdunhwv +Eodfnzhoo= R{irug,1
Juhjru|/ D1Z1 dqg P1U1 Yhdoo/ 4<;8/ Rq irupxodwlqj Zdog whvwv iru qrqolqhdu
uhvwulfwlrqv/ Hfrqrphwulfd 86/ 479809;1
Kdoyruvhq/ U1 dqg U1 Sdoptxlvw/ 4<;3/ Wkh lqwhusuhwdwlrq ri gxpp| yduldeohv
lq vhplorjdulwkplf htxdwlrqv/ Dphulfdq Hfrqrplf Uhylhz :3/ 7:707:81
Kdpphuphvk/ G1/ 4<<6/ Oderu Ghpdqg +PLW Suhvv= Fdpeulgjh,1
Kduulv/ P1 dqg D1 Udyly/ 4<:</ Rswlpdo lqfhqwlyh frqwudfwv zlwk lpshuihfw
lqirupdwlrq/ Mrxuqdo ri Hfrqrplf Wkhru| 53/ 564058<1
Nhdqh/ P1/ 4<<6/ Lqglylgxdo khwhurjhqhlw| dqg lqwhulqgxvwu| zdjh glhuhqwldov/
Mrxuqdo ri Kxpdq Uhvrxufhv 5;/ 46704941
Nhqqhg|/ S1/ 4<;4/ Hvwlpdwlrq zlwk fruuhfwo| lqwhusuhwhg gxpp| yduldeohv lq
vhplorjdulwkplf htxdwlrqv/ Dphulfdq Hfrqrplf Uhylhz :4/ ;351
Nuxhjhu/ D1E1/ dqg O1K1 Vxpphuv/ 4<;;/ H!flhqf| zdjhv dqg wkh lqwhu0
lqgxvwu| zdjh vwuxfwxuh/ Hfrqrphwulfd 89/ 58<05<61
Phkwd/ V1U1/ 4<<;/ Wkh odz ri rqh sulfh dqg d wkhru| ri wkh up= D Ulfdugldq
shuvshfwlyh rq lqwhulqgxvwu| zdjhv/ Udqg Mrxuqdo ri Hfrqrplfv 5</ 46:0891
Shudffkl/ I1 dqg Zhofk/ I1/ 4<<8/ Krz uhsuhvhqwdwlyh duh pdwfkhg furvv0
vhfwlrqvB Hylghqfh iurp wkh Fxuuhqw Srsxodwlrq Vxuyh|/ Mrxuqdo ri Hfrqrphwulfv
9;/ 4860:<1
Skloolsv/ S1F1 dqg M1\1 Sdun/ 4<;;/ Rq wkh irupxodwlrq ri Zdog whvwv ri qrq0
olqhdu uhvwulfwlrqv/ Hfrqrphwulfd 89/ 43980;61
Urvhq/ V1/ 4<;9/ Wkh wkhru| ri htxdol}lqj glhuhqfhv/ lq= Dvkhqihowhu/ R1 dqg
U1 Od|dug/ Kdqgerrn ri oderu hfrqrplfv/ Yroxph L +Hovhylhu Vflhqfh Sxeolvkhuv=
Dpvwhugdp,1
Vkdslur/ F1 dqg M1H1 Vwljolw}/ 4<;7/ Htxloleulxp xqhpsor|phqw dv d zrunhu
glvflsolqh ghylfh/ Dphulfdq Hfrqrplf Uhylhz :7/ 76607771
Wkdohu/ U1/ 4<;</ Lqwhulqgxvwu| zdjh glhuhqwldov/ Mrxuqdo ri Hfrqrplf Shu0
vshfwlyhv 6/ 4;40<61

























448-453 & 455 43-63
Note: The occupation/industry classification is the one used by the 1990 US
Census of Population code. The CPS uses this classification since January
1992. This coding system is based on the Standard Occupational
Classification (1980) and the Standard Industrial Classification (1987),
respectively. More details can be found on the CPS internet site:
http://www.bls.census.gov/cps/cpsmain.htm
4<Wdeoh 715= Dyhudjh fkdudfwhulvwlfv= Exvlqhvv vxssruw lqgxvwu| yhuvxv Rwkhu lq0







































































Gender [1=male] 0.541 0.570 0.906 0.903 0.354 0.605
Ethnicity [1=white] 0.748 0.711 0.884 0.872 0.822 0.846
Marital Status
[1=ever married]
0.677 0.722 0.776 0.818 0.728 0.713
Union member 0.096 0.180 0.026 0.064 0.142 0.153
Union coverage 0.013 0.020 0.005 0.019 0.024 0.014
Public sector 0.014 0.254 0.042 0.154 0.254 0.115
Part-time 0.353 0.235 0.045 0.019 0.223 0.149
Multiple Job Holder 0.055 0.060 0.047 0.044 0.074 0.052
Estimated wage
diff. [1=Bus.  Sup.]
-0.0309





Sample size 1994 10126 1132 6206 156683 286462
Note1: With the exception of Sample size average characteristics and standard deviations have been computed
using the weights provided by the CPS for the Outgoing rotation group.
Note2: Covariates for Estimated wage differentials are: dummies for maximum educational attainment, age, age
square, 3 regional dummies, metropolitan area dummy, gender dummy, ethniticity dummy, ever married dummy,
public sector dummy, union member dummy, union coverage dummy, part-time worker dummy, multiple job
holder dummy, 2 year dummies and dummies for intra-occupational categories. Except for occupational and
regional dummies, all other variables are interacted with age and age square. The estimation method is OLS (i.e.,
without using weights) and Eicker-White standard errors are reported in parentheses.
Source: Pooled Basic Monthly CPS files (1994, 1996 and 1998).









Total commodity output 1 1.022
Imports 0.000 -0.002
















Government purchases 0.138 0.016
Own demand 0.013 0.069
Note: The denominator in all ratios is commodity-industry output. Total
commodity and industry output is obtained from the Out matrix. Commodity-
industry output is taken from the diagonal of the Make matrix. Final demand
components are from the Final Demand Aggregates matrix. All the used data is in
current 1995 US dollars. Further information on the data and definitions can be
obtained from the web site http://stats.bls.gov/empind3.htm. from which this data
was downloaded.
Source: US Input-output matrix (1995).
aOne of the industries in the Use matrix is Owner-occupied dwellings. As there is
no correlate to such category in the SIC (1987) classification we found natural to
add sales from this category to Domestic services and household operation from
Personal consumption expenditure.
54Wdeoh 717= Lqgxvwu| zhljkwvvkruw lqgxvwu| olvw
Business support
industry











1.  Agriculture, forestry
and fishery
0.000 0.000 0.000 0.003 0.002 0.003
2.  Mining 0.000 0.000 0.000 0.012 0.010 0.011
3.  Construction 0.005 0.003 0.003 0.581 0.494 0.532
4.  Manufacturing—
Durable
0.027 0.019 0.019 0.040 0.167 0.180
5.  Manufacturing—
Non durable
0.016 0.011 0.012 0.069 0.058 0.063
6.  Transportation 0.016 0.011 0.011 0.008 0.007 0.007
7.  Communications 0.016 0.011 0.011 0.017 0.015 0.016
8.  Utilities 0.026 0.018 0.018 0.102 0.087 0.094
9.  Wholesale trade 0.051 0.035 0.036 0.007 0.006 0.007
10.  Retail trade 0.074 0.052 0.052 0.004 0.004 0.004
11.  Finance and
insurance
0.058 0.040 0.041 0.002 0.002 0.002
12.  Real estate 0.465 0.490 0.496 0.033 0.028 0.030
13.  Private, personal,
business and other
services
0.075 0.052 0.040 0.005 0.004 0.005
14.  Professional and
related services
0.170 0.176 0.178 0.116 0.100 0.030
15.  Public
Administration
0.000 0.080 0.082 0.000 0.015 0.017
Note: See Appendix A on the categories of the Use matrix and Final Demand matrix
that are aggregated to produce each industry weight.
Source: US Input-output matrix (1995).
a Weight 1: Intermediate commodity sales. 
b Weight 2: Intermediate commodity sales
plus final demand. 
c Weight 3: Intermediate commodity sales plus final demand minus
own demand.
55Wdeoh 718= Hvwlpdwhg lqwhulqgxvwu| zdjh glhuhqwldovvkruw olvw ri lqgxvwu| gxp0
plhv1 Urexvw vwdqgdug huuruv lq sduhqwkhvhv





















































































p-value: F-test for industry
dummies joint significance 0.0000 0.0000
R
2 0.3007 0.2840
Sample size 12120 7338
N-K 12019 7238
Note: Wage equations are computed under the same conditions than those
stated in Note2, Table 4.2. The omitted industry is the corresponding
business support industry (see Table 4.1).
Source: Pooled Basic Monthly CPS files (1994, 1996 and 1998).
a 27 industry observations.
b 18 industry observations. 
c 24 industry
observations. * significant at the 5% level. **significant at the 1% level.























































Note1: The aggregation used to construct the weights can be found in
the Appendix A.
Note2: The variance-covariance matrix used to compute the Wald
statistic is robust to unknown forms of heteroscedasticity.
Source: US Input-Output matrix (1995) and Pooled Basic Monthly
CPS files (1994, 1996 and 1998).























































Note1: The aggregation used to construct the weights can be found
in the Appendix A.
Note2: The variance-covariance matrix used to compute the Wald
statistic is robust to unknown forms of heteroscedasticty.
Source: US Input-Output matrix (1995) and Pooled Basic Monthly
CPS files (1994, 1996 and 1998).
58Wdeoh 71;= Hvwlpdwhg lqwhulqgxvwu| zdjh glhuhqwldov h{foxglqj xqlrq phpehuv
dqg fryhuhgvkruw olvw ri lqgxvwu| gxpplhv1 Urexvw vwdqgdug huuruv lq sduhq0
wkhvhv1





















































































p-value: F-test of industry
dummies joint significance 0.0000 0.0022
R
2 0.2371 0.2841
Sample size 9828 6777
N-K 9733 6684
Note: Wage equations are computed under the same conditions than those stated
in Note2, Table 4.2. The omitted industry is the corresponding business support
industry (see Table 4.1).
Source: Pooled Basic Monthly CPS files (1994, 1996 and 1998).
a22 industry observations.
 b 15 industry observations. 
c 21 industry observations.
*significant at the 5% level. **significant at the 1% level.
59Wdeoh 71<= Hvwlpdwhg lqwhulqgxvwu| zdjh glhuhqwldovorqj olvw ri lqgxvwu| gxp0
plhv1 Urexvw vwdqgdug huuruv lq sduhqwkhvhv1

















































































14.  Textile mill products 0.0611
  (0.0602)
15.  Apparel and other finished

































21.  Trucking and warehousing 0.0077
  (0.0467)
22.  Water and air transportation 0.1334
  (0.0530)





















28.  Eating and drinking places -0.0863**
(0.0197)






















34.  Services to buildings 0
35.  Repair services -0.0564
  (0.0411)























40.  Hospitals 0.0295
  (0.0159)

















45.  Engineering, architectural
and surveying services
0




47.  Accounting, auditing and
other services





49.  Residential  care facilities -0.0134
  (0.0273)














Sample size 12120 7338
N-K 11989 7220
Note: Wage equations are computed under the same conditions than those stated in
Note2, Table 4.2. The omitted industry is the corresponding business support industry
(see Table 4.1).
Source: Pooled Basic Monthly CPS files (1994, 1996 and 1998).
dthe estimated coefficient is for all industries in the cell. 
a 27 industry observations. 
b 29
industry observations. 
c21 industry observations. 
d28 industry observations.
 *
significant at the 5% level. **significant at the 1% level.











1.  Agriculture, forestry and
fishery
010-032 1-3
2.  Mining 040-050 4-8
3.  Construction 060 9







6.  Transportation 400-432 108-115, 170,
174
7.  Communications 440-442 116
8.  Utilities 450-472 117-119,  171-
172, 175-176
9.  Wholesale trade 500-571 120
10.  Retail trade 580-691 121-122
11.  Finance and insurance 700-711 123-127
12.  Real estate 712 128, 130
# 41-42
b
13.  Private, personal, business
and other services
721-810 169, 131-152








Source: US Input-Output matrix (1995) and Pooled Basic Monthly CPS files (1994, 1996 and
1998).
aDemand type: Producers’ durable equipment. 
bDemand Type: Personal consumption expenditure.
cDemand type: Government purchases.
#Industry 130 in the Input-Output classification is Owner-
occupied dwellings. As there is no correlate to such category in the SIC (1987) classification we
found natural to add sales from this category to Domestic services and household operation from
Personal consumption expenditure. This implies that intermediate sales to industry 130 are not
included when constructing weight 1.










1.  Agriculture, forestry and
fishery 010-032 1-3
2.  Mining 040-050 4-8
3.  Construction 060 9
4.  Lumber and wood products 230-242 10-17 81
a
5.  Stone, clay, glass and
concrete products 250-262 18-21
6.  Primary metal products 270-280 22-27
7.  Other metal products 281-301 28-36 82
a, 100
a
8.  Machinery, except electrical 310-332 37-45 83-92
a
9.  Electrical machinery,
equipment and supplies 340-350 46-53 93-95
a
10.  Motor vehicles and
equipment 351 54
11.  Other transportation
equipment 352, 360-370 55-58
12.  Other non durable
equipment 371-382, 390-392 59-67 101-102
a
13.  Food, kindred and tobacco
products 100-122, 130 68-76
14.  Textile mill products 132-150 77-80
15.  Apparel and other finished
textile and leather products 151-152, 220-222 81-82, 106-107
16.  Paper and allied products 160-162 83-85
17.  Printing, publishing and
allied products 171-172 86-93
18.  Chemical, petroleum, coal
and allied products 180-192, 200-201 94-102
19.  Rubber and miscellaneous
plastic products 210-212 103-105
20.  Railroads, Bus services and
urban transit 400-402 108-109
21.  Trucking and warehousing 410-411 110
22.  Water and air transportation 420-421 111-112
23.  Other transportation 412, 422, 432 113-115, 170,
174
24.  Electric utilities 450 117, 171, 175
25.  Other utilities 451-472 118-119, 172,
176
26.  Communications 440-442 116
64Wdeoh :15 +frqwlqxhg,
27.  Wholesale trade 500-571 120
28.  Eating and drinking places 641 122
29.  Other retail trade 580-640, 642-691 121
30.  Banking, Insurance and
other finance 700-711 123-127
31.  Real estate 712 128, 130
# 41-42
b
32.  Hotels and other lodging
places 762-770 131
33.  Other personal and private
services 761, 771-791 132-135, 169
34.  Services to buildings 722 137
35.  Repair services 750-760 143-146
36.  Miscellaneous business
services 721, 733-742 136, 138, 141-
142
37.  Computer and data
processing services 732 140
38.  Personnel supply services 731 139
39.  Entertainment and
recreation services 800-810 147-152
40.  Hospitals 831 155, 177
41.  Offices of health
practitioners 812-830 153
42.  Nursing and personal care
facilities 832-839 154
43.  Health services, nec 840 156
44.  Educational services 842-860 158, 178 136
c
45.  Engineering, architectural
and surveying services 882 165
46.  Research and testing
services 891 166
47.  Accounting, auditing and
other services 890 168






49.  Residential  care facilities 870 162
50.  Other social services 861-869, 871 159-161




Source: US Input-Output matrix (1995) and Pooled Basic Monthly CPS files (1994, 1996 and 1998).
aDemand type: Producers’ durable equipment. 
bDemand Type: Personal consumption expenditure. 
cDemand
type: Government purchases. 
#Industry 130 in the Input-Output classification is Owner-occupied
dwellings. As there is no correlate to such category in the SIC (1987) classification we found
natural to add sales from this category to Domestic services and household operation from
Personal consumption expenditure. This implies that intermediate sales to industry 130 are not
included when constructing weight 1.
65